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CUT YOUR MAINTENANCE PAINTING 
COSTS 50% with 


Complete Protection Single Coat-10 Mils Thick 


HERE HOW THIS REMARKABLE PROTEC- 
TIVE COATING CAN SAVE YOU MONEY: 


Only one cross spray coat over primed sur- 
face required for complete 
means lower labor costs. 


Fewer scaffolding and rigging shifts are 
required. 


Less down time—dries touch minutes, 
eliminates the risk contamination between 
coats. 


Greater thickness means longer life—lower 
cost per square foot per year. 


Coated with 
primer only 


Coated with 
Amercoat characteristic helps provide extra 

thickness sharp edges and irregular surfaces; non-porous 


and will not crack check. 


Amercoat combines the time-tested chemical 
and weather resistance vinyl coatings with 
the thickness conventional mastics, yet 
easily applied with standard industrial spray 
equipment. 


will pleased send you our technical 
bulletin describing this coating detail. 
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DEPT. GD, 4809 FIRESTONE BOULEVARD, SOUTH GATE, CALIFORNIA Evanston, Kenilworth, N.J. Jacksonville, Houston, 


Model Selenium Rectifier for cathodic 
protection water standpipes, towers 
and other installations where current 

requirements are low. 


Typical Air Cooled B-K Rectifier de- 
signed for pole mounting. Internal 
panel hinges out facilitate ease 
adjustment and maintenance. Base 
mounting available larger sizes. 


ENGINEERED FOR 


Brance-Krachy has been supplying 

cathodic protection equipment 

industry for over quarter 

century. This experience, 

cision manufacturing methods and 

high quality materials, assure finest 


~porous 
quality every B-K rectifier. 


Houston, 


has all welded steel case which galvanized after fabrica- 
tion. Unit easily removed for inspection removing weatherproof 
cover and disconnecting siphonproof connections. 


call will bring our sales engineer your office with 
complete literature and information. 


All B-K rectifiers offer these advantages: 
Heavy duty selenium stacks 
Heavy duty transformer 

All welded heavy gauge steel case 


Each unit custom-made meet 
your requirements 

Weston Type 506 D.C. Voltmeters 
and Ammeters 


Coke breeze, cable and graphite and 
duriron anodes stock. 
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Field tests, made various soils, have substantiated laboratory tests show- 
ing GALVOMAG does produce 20-30% more current than conventional anodes. 
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ANODES TESTED 


Results: 
Galvoma 
Best 


New high-potential Dow anodes furnish 
25% more current output than conventional 
you money requiring 
fewer installations! 


Because their higher driving potential, four 
GALVOMAG* anodes the work five conventional 
anodes average soils—a distinct savings for you 
installation costs. 
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Actual field test data showing 
superior driving potential. 


Also, because greater throwing power, GALVOMAG 
anodes offer you better protection higher 
soils. Call your Dow anode distributor. give you 
the facts how can reduce your 
protection costs. 


Greater protection and substantial savings, 
valuable combination. Take advantage it! THE 
DOW CHEMICAL Dept. 376P-3, Midland, 
Michigan. *Trademark The Dow Chemical 


Call the distributor nearest you: 


CATHODIC PROTECTION SERVICE, Houston, Texas CORROSION SERVICES, 
Oklahoma RUST-PROOFING CORP. (Service Division), Belleville, 
ROYSTON LABORATORIES, INC., Blawnox, STEEL PROTECTION 
CORP., Plainfield, New Jersey VANODE CO., Pasadena, California 
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THIS COVER—This view one 
the aisles the 1956 Corrosion Show held 
concurrently with the NACE 12th Annual Con- 
ference Hotel Statler, New York City. 
Ninety-five exhibitors filled 120 booths, making 
the show the largest held far NACE. 
was characterized wide variety displays 
the major corrosion control fields. Additional 
scenes from the show are published this issue. 
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CANADIAN REGION 


A. R. Murdison, Director; Im- 
perial Oil Ltd, Pipe Line 
Dept., 56 Church Street, To- 
ronto, Ontario, Canada 

T. R. B. Watson, Chairman; 
Corrosion Service Ltd., 21 
King Street, East, Toronto, 
Ontario, Canada 

F. W. Hewes, Vice-Chairman; 
Canadian Protective Coating 
Ltd., Edmonton, Alberta, 
Canada 

R. E. Kuster, Secretary-Treas- 
urer; Union Gas Company of 
Canada, Ltd., 48 Fifth Street, 
Chatham, Ontario, Canada 


Edmonton Section 

Malcolm W. Clark, Chairman; 
11530—71 Avenue, Edmon- 
ton, Alberta, Canada 

James G. Wynne, Vice-Chair- 
man; Imperial Oil Ltd., Pro- 
ducing Department, Red- 
water, Alberta, Canada 

W. H. Seager, Secretary-Treas- 
urer; Canadian Protective 
Coating Ltd.f 9336 91st 
Street, Edmonton, Alberta, 
Canada 


Hamilton-Niagara Section 


H. W. Hyslop, Chairman; 
United Gas & Fuel Co., of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada, 


Dearborn Chemical Company, 
485 McGill Street, Montreal, 
Quebec, Canada 

W. E. Dempster, Vice-Chair- 
man; Aluminum Company of 
Canada Limited, Sun Life 
Building, Montreal, Quebec, 
Canada 

M. D. Phillips, Secretary-Treas- 
urer; McColl-Frontenac Oil 
Company Limited, 1425 
Mountain Street, Montreal, 
Quebec, Canada 


Toronto Section 


W. M. Keily, Chairman; Con- 
sumers’ Gas Company of 
Toronto Ltd. 19 Toronto 
Street, Toronto Ontario, 
Canada. 

A. H. Carr, Vice-Chairman; 
Koppers Corp., Commerce & 
Transportation Bldg., 159 
Bay Street, Toronto 1, On- 
tario, Canada. 

Wilbert G. Burks, Secretary, 
Corrosion Engineer, Trans- 
Northern Pipe Line Co., 696 
Yonge St., Toronto, Ontario, 
Canada 

H. A. Webster, Treasurer; Cor- 
rosion Engineers, Corrosion 
Service Ltd., 21 King St. 
East, Toronto, Ontario, 
Canada, 


Vancouver Section 


F. Mitchell, Chairman: Ellett 
Copper & Brass Co. Ltd., 92 
West Second Avenue, Van- 
ecouver 10, B. C., Canada 


McLaughlin, Vice-Chairman; 
Industrial Coatings Ltd., 1920 
Main Street, Vancouver 10, 
B. C., Canada 

J. Grey, Secretary; B. C. Elec- 
tric Co., 129 Keefer Street, 
Vancouver, B. C., Canada 

c. H. Townsend, Treasurer; 
Insulmastic & Building Prod- 
ucts Ltd., 586 West Sixth, 
Vancouver 9, B. C., Canada 

B. H. Levelton, Trustee; B. C. 

Research Council, University 

of B. C., Vancouver 8, B. C., 

Canada 


W. V. Papineau, Chairman;b 
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NORTH CENTRAL REGION 


William E, 
Chairman, 
tion, 1409 


Louis T. Krue 
Chairman; 
Compan 
Wyoming 


Chicago Section 


W. Flournoy, Chairman; 
Corn Products Compan 
hemical Div., Box 5, 
o, Illinois, 


V. Secretary; 
Standar Co. (Ind.), 
Products line Dept., Box 


7540-A/Chicaxo, Illinois. 


Treasurer; 
7 ny, Inc., 
268 S. LaSalle St., Qhicago, 
Illinois. 


Cleveland Section 


Institute Technology, 10900 
Euclid Ave., Cleveland 6, 
Ohio 


L. H. Schwalm, Vice-Chair- 
man; Ohio Bell Telephone 
Company, 106 South Main 
Street, Room 600, Akron 8, 
Ohio 


A. G. Hose, Secretary-Treas- 
urer; The Lindsay Wire 
Weaving Company, 14001 
Aspinwall Ave., Cleveland 

10, Ohio 
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Detroit Section 


N. A. Kerstein, Chairman; 
Detroit Edison Company, 
16817 Robson, Detroit 35, 
Michigan 

D. L. Hill, Vice-Chairman; 
Timken Detroit Axle Com- 
pany, 100-400 Clark Avenue, 
Detroit, Michigan 

R. P. Marshall, Treasurer; 
Saran Lined Pipe Co., Saran 
Protective Coatings Division, 
2415 Burdette Ave. Ferndale 
(Detroit 20, Michigan) 


L. W. Gleekman, Secretary; 
Wyandotte Chemicals Com- 
pany, Biddle St., Wyandotte, 
Michigan 


Eastern Wisconsin 
Section 


L. C, Wasson, Chairman; A. O. 
Smith Corp., 3533 North 27th 
Street, Milwaukee 1, Wis. 

I. S. Levinson, Vice-Chairman; 
Ampco Metals, Inc., 1745 So. 
38th Street, Milwaukee 46, 
Wis. 

Harold F. Haase, Secretary- 
Treasurer; Corr. Consulant, 
2202 So, 28th Street, Milwau- 
kee 15, Wis, 


Greater St. Louis Section 


R. D. Sanford, Chairman; 
Nooter Corporation, 1400 S. 
Second Street, St. Louis 
Missouri 


G. T. Shutt, Vice-Chairman; 
Shutt Process Equipment 
Company, 815 Glendower 
Drive, Kirkwood 22, Missouri 


E. W. Kleefisch, Secretary; 
Nooter Corporation, 1400 S. 
Second Street, St. Louis 
Missouri 


A. W. Thiele, Treasurer; Mal- 
linckrodt Chemical Works, 
3600 North Second Street, 
St. Louis, Missouri 


Kansus City Section 


Kelley, Chairman; 
Minnesota Mining & Manu- 
facturing Co., 4514 W. 78 
Terrace, Prairie Village, 
Kansas. 


J. C. Berringer, Vice-Chair- 
man; Panhandle Eastern 
Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, Mo. 


A. L. Kimmell, Secretary- 
Treasurer; Tnemec Co., Inc., 
123 W. 23rd <Ave., North 

Kansas City 16, Mo. 
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Southwestern Ohio 
Section 


Alfred D. Jenss, Chairman; 
Ampco Metal, Inc., Rose. 
lawn nter Bldg., Readi 


& Sectiow Roads, Cincinpfti 
87, Ohio. 

S. Clifford J 
man; 


tric Co., 


ederer, Secretar}; 
Inner-Tank Lining Corp.) 
1097 Wade Street, Cincin- 
nati, Ohio. 
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George E. Best, Director; 
Mutual Chemical Division, 
Allied Chem. & Dye Corp., 
Block St. at Wills, Balti- 
more 31, Maryland 


Frank E. Costanzo, Chairman; 
253 Ryan Drive, Pittsburgh 
20, Pennsylvania 

tight Bird, Vice-Ck 

I 


36, Mass. 

E. L. Simons, Secretary-Treas- 
urer; General Electric Co., 
Research Laboratory, P. 0. 
Box 1088, Schenectady, New 
York 


Baltimore Section 


B. J. Philibert, Chairman; Olin 
Mathieson Chemical Corp., 
Baltimore 3, Md. 

J. H. Parran, Vice-Chairman; 


411 Terrace Way, Baltimore 
4, Md. 


Cc. H. Elliott, Jr., Secretary- 
Treasurer; Davison Chemical 
Company, Curtis Bay, Balti- 
more 26, Md. 


Central New York Section 
rew Kellogg, Chairman: 


300 Erie Blvd. 


Syra@euse, N. Y. 
& airman: 
Solvay Allied 


fe-Chairman; 


John V. Adk 
and Electric, 


Rochester 
89 East 


1000 West 
ochester, New Yo 


Greater Boston Section 
Murray Jacobson, 


38 Road, Brooklin 
Massac\usetts 

E. C. airman; 
Boston Edi pany, 182 
Tremont Str Boston 12, 
Massachus 

Wayne Secretary 
Treagefrer; 101 Devonshire 


Waban 68, Massachu- 
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How you discipline delinquent water supply? 


Depends how misbehaves. fouls supply lines 


and equipment with scale red water, for in- 
stance, alert operators look the corrective chemicals and 
specialized services Calgon, Inc. 

Every industry municipality that uses water can 
probably improve efficiency and save money through water 
with Calgon chemicals from the protection 
distribution lines the stabilization minerals and 
control corrosion cooling and process water systems. 

countless industries, communities and homes, Calgon 
chemicals condition water against corrosion, scum, slime, 
scale, red water other unfavorable water reactions. 
They are widely used recirculating cooling systems, 


textile processing, municipal systems and many other 


applications. 
See what Calgon can for you. Write for our 28-page 
brochure that briefly describes our many products and 


services. Ask for Bulletin 


calgon, inc. 


SUBSIDIARY HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
Chemicals for Water Conditioning Systems and 
Components for: Process Control, Metallurgical Fur- 


ia nace Control, Boiler Combustion Control, Aeronau- 
tical Testing Facilities Industrial Water Treatment 


HAGAN SUBSIDIARIES: CALGON, INC. HALL LABORATORIES, INC. 
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Kanawha Section 


1401 Winchester 
nue, Ashland, Ky. 


Arthur W. Horne, Vicgé-Chair- 
man, Bakelite mpany, 
Marietta 

Rodney G. oeder, Secre- 
tary; Stand Ultramarine 
& y, Hunting- 


jany, Bethlehem, Pa. 


Metropolitan New 


York Section 

F, J. LeFebvre, Chairman; 
Electro Rust-Proofing Corp., 
Box 178, Newark 1, N. J. 

F. E. Kulman, Vice-Chairman; 
Consolidated Edison 
N. Y., Inc., 4 Irving Place, 
New York 3, N. Y. 

i. Lucke, Se -Treas- 

andard Oil Co., 

N. J. 


Niagara Frontier Section 


J. M. Fouts, Chairman; New 
York Telephone Co., 63 Dela- 
van Ave., Buffalo 8, New 
York 

E. H. Caldwell, Vice-Chair- 
man; Oldbury Electrochemi- 
cal Co 5001 Buffalo Ave., 
Niagara Falls, New York 

Walter A. Szymanski, Secre- 
tary-Treasurer; Hooker Elec- 
trochemical Co., P. O. Box 
344, Niagara Falls, New York 


Philadelphia Section 


T. F. Degnan, Chairman; 701 
W. 22nd St., Wilmington 2, 
Del. 


S. F. Spencer, Vice-Chairman; 
Keystone Shipping Co., 1000 
Walnut Street, Philadelphia, 
Pa. 

M. L. Rosenfeldt, Secretary- 
Treasurer; Water Service 
Laboratories, Inc., 4010 San- 
som Street, Philadelphia 4, 
Pa. 


Pittsburgh Section 


“Royston 
First Street, 
sylvania 


A. B. McKee, Alu- 
minum Re abora- 
tories, Fr, New 
Kensing{#n, Pennsylva nia 


atheart, Treasure 
Lining Corp., 246 
Shington Road, Pittsburgh 
, Pennsylvania 


Schenectady-Albany-Troy 
Section 


J. F. Klim, Chairman; New 
York Telephone Company, 
158 State Street, Albany, 
New York 

R. T. Foley, Vice-Chairman; 
General Electric Company, 
General Engineering Labora- 
tory, Room 360, Bidg. 37, 
Schenectady, New York 

H. A. Cataldi, Secretary- 
Treasurer; General Electric 
Company, Building 7, One 

River Road, Schenectady, 

New York 


Southern New England 
Section 


Cc. B. Chapman, Chairman; 
Hartford Electric ‘Light 
Company, 266 Pearl Street, 
Hartford 15, Conn. 

D. H. Thompson, Vice-Chair- 
man; American Brass Com- 
pany, Corrosion ‘Research 
Laboratories, Waterbury 20, 
Conn. 

E. A. Tice, Secretary -Treas- 
urer; International Nickel 
Company, 75 Pearl Street, 
Hartford, Conn, 


SOUTHEAST REGION 


E. P. Tait, Director; 
Steel Products Co., 
St., N.W., Atlanta, Georgia 

Fred D. Stull, Chairman; 
Texas Gas Transmission 
Corp., 401 W. 3rd St., Owens- 
boro, Kentucky 

Arthur B. Smith, Vice Chair- 
man; Amercoat Corp., Jack- 
sonville, Florida 

R. C. Martin, Secretary-Treas- 
urer; Plantation Pipe Line 
Co., Atlanta, Georgia 


Atlanta Section 

Douglass T. Roselle, Chairman; 
Southern Bell Telephone and 
Telegraph Company,:P. O. 
Box 2211, Atlanta, Ga. 


Christopher Georges, Vice- 
Chairman; Pipe Line Service 
Corp., 1734 Chandler Bidg., 
Atlanta, Ga. 

Joseph A. Lehmann, Secretary- 
Treasurer; Electro Rust 
Proofing Corp., 3 Rhodes 
Center, N. W., Atlanta, Ga. 


Birmingham Section 
(Temporary Officers) 

H. W. Ross, Chairman, Ross- 
Henderson Company, 2116 
tockland Drive, Birming- 
ham 9, Alabama 

S. A. Gibson, Vice-Chairman, 
T. Cc. & I. Div., U. S. Steel 
Corp., Elec. Lab., Sheet Mill, 
Fairfield, Alabama 

Ss. R. Hart, Jr., Secretary- 
Treasurer, Alabama Power 
Company, Engineering Dept., 
Birmingham 2, Alabama 


Carolinas Section 


D. Williams, Chair- 
; 108 Cedar Lane, Ch 


arent, on, North 
Carolina 


William C, 


East Tennessee Section 

James L. English, Chairman; 
223 Virginia Ave., Oak Ridge, 
Tennessee. 

Solon Walker, Vice-Chairman; 
East Tennessee Natural Gas 
Co., P. O. Box 831, Knox- 
ville, Tenn. 

Francois Kertesz, Secretary- 
Treasurer; Oak Ridge Na- 
tional Laboratory, P. O. Box 
P, Oak Ridge, Tennessee. 


Jacksonville 


Section 


E. Alexander, Chair 
zier and Gay Paint 


Building, 34 


South Lau treet, Jackson- 
ville, Flo 
A. B. S retary-Treas- 


orporation, 
cksonville 
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Miami Section 


H. L. Truchelut, Chairman; 
Southern Bell Telephone & 
Telegraph Co., 36 N. E. Sec- 
ond Street, Miami, Florida 

N. O. Boutzilo, Vice-Chair- 
man; Peoples Water & Gas 
Co., P. O. Box 1107, North 
Miami, Florida 

Sasman, Secretary- 
Treasurer; Sasman Engi- 
neering Co., P. O. Box 452, 
Miami, Florida 


Ohio Valley Section 


Thomas E. Brady, Chairman; 
2018 Sunset Drive, Owens- 
boro, Ky. 

Robert S. Dalrymple, Vice- 
Chairman; Reynolds Metals 
Company, P, O. Box 1800, 
Louisville, Ky. 

Harold J. Smith, Secretary- 
Treasurer; General Electric 
Company, Bldg. 5, Room 
249E, Appliance Park, Louis- 
ville, Ky. 


Tidewater Section 

Ernest W. Seay, Jr., Chairman, 
The Chesapeake & Potomac 
Tel. Co., 120 W. Bute St., 
Norfolk, Va. 

Clinton H. Smoke, Vice-Chair- 
man; Norfolk Naval Ship- 
yard, Public Works Dept., 
Portsmouth, Va. 


George R. Lufsey, Secretary- 
Treasurer; Virginia Electric 
& Power Co., Box 329, Nor- 
folk 1, Va. 


SOUTH CENTRAL REGION 


rector; Shell 


John W. Nee, Chairman; 
Briner Paint Mfg. Co., 3713 
Agnes St., Corpus Christi, 
Texas 

Jack P. Barrett, Vice Chair- 
man; Stanolind Oil & Gas 
Co., Box 591, Tulsa, Okla- 
homa 

J. C. Spalding, Jr., Secretary- 
Treasurer; Sun Oil Co., Box 
2880, Dallas, Texas 

J. A. Caldwell, Ass’t Secre- 
tary-Treasurer; Humble Oil 
& Refining Co., Box 2180, 
Houston, Texas 


L. Bilhartz, 


rofits, 
Fitz- 
Texas 


2406 N. 


ugh Avenue, 


Alamo Section 


Cc. M. Thorn, Chairman; South- 
western Bell Telephone Com- 
pany, P. O. Box 2540, San 
Antonio, Texas 

Cc. R. Goodrich, Vice-Chair- 
man; 127 Woodlawn Avenue, 
San Antonio, Texas 

W. W. Elley, Secretary-Treas- 
urer; Southwestern Bell 
Telephone Company, 302 
Dakota St., San Antonio, 
Texas 

Max F. Schlather, Trustee; 
United Gas Pipeline Com- 
pany, Box 421, San Antonio, 
Texas 


Central Oklahoma Section 


Loyd Goodson, Chairman; 
Oklahoma Natural Gas Com- 
pany, 213 North Broadway, 
Shawnee, Oklahoma 

E. G. Stevens, Vice-Chairman; 
Dowell, Inc., P. O. Box 209, 
Norman, Oklahoma 

R. V. James, Secretary-Treas- 
urer; University of Okla- 
homa, Norman, Oklahoma 

Dan H, Carpenter, Trustee; 

Aquaness Dept. Atlas 

Powder Company, P. O. Box 

8521, Oklahoma City 14, 

Oklahoma 


Corpus Christi Section 


Paul H,. Laudadio, Chairman; 
Briner Paint Manufacturing 
Company, 3713 Agnes Street, 
Corpus Christi, Texas, 

Kenneth R. Sims, Vice-Chair- 
man; Gas Division, Depart- 
ment of Public Utilities, 
Corpus Christi, Texas, 


Fred W. Hodson, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, Cor- 

hristi, T 


Alvan E. Richey, Chairman; 
Cathodic Protection Service, 
P. O. Box 6387, Houston, 
Texas 

George D. Hall, Vice-Chair- 
man; Thornhill-Craver Co.,, 
Inc., P. O. Box 1184, Hous- 
ton, Texas 

Joy T. Payton, Secretary- 
Treasurer; The Texas Co., P, 
O. Box 2332, Houston, Texas, 

L. G. Sharpe, Trustee; Napko 
Paint & Varnish Works, 2202 
Munger Street, Houston 23, 
Texas, 


New Orleans-Baton 
Rouge Section 


Orleans, 
Treasurer, 
Company, 
Harvey, Lo 


North Texas Section 


Edwin H. Muehlhause, Chair- 
man; Lone Star Gas Co., 301 
S. Harwood, Dallas, Texas 

Monte Kaplan, Vice-Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas 

Richard B. Bender, Secretary- 
Treasurer; Plastic Engr. & 
Sales Corp., Box 1037, Fort 
Worth, Texas 

J. Gordon Meek, Trustee; Metal 
Goods Corporation, Box 7086, 
Dallas 9, Texas 


Permian Basin Section 


Chairman; 
Box 1270, 


John V. Gannon, 
The Texas Co., 
Midland, Texas 


Harold S. Winston, First Vice- 
Chairman; Gulf Corp. 
Box 362, Goldsmith, Texas 


H. W. (Jack) Gray, Second 
Vice-Chairman; Sivalls Tanks, 
Inc., Box 1152, Odessa, Texas 


Roscoe Jarmon, Secretary- 
Treasurer; Cardinal Chemi- 
cal Co., Box 2049, Odessa, 
Texas 


John C. Watts, Jr., Trustee; 
Internal Pipeline Mainte- 
nance Co., Box 186, Odessa, 
Texas 


Rocky Mountain Section 


John F. Fugazzi, Chairman; 
Public Service Co. of Celo- 
rado, P.O. Box 840, 
Colorado 


William L. Scull, Vice-Chai- 
man; Colorado Interstate Gas 
Company, P. O. Box 1087, 
Colorado Springs, Colorado, 


John Hopkins, Secretary- 
Treasurer; Protecto 
Company, 2249 So. Delaware 

t., Denver, Colorado 


Karl S, Hagius, Trustee; Colo- 
rado Interstate Gas Com- 
pany, Box 1087, Colorado 
Springs, Colorado 
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Bohl, prominent painting contractor, 
states his case for spray painting 


“The DeVilbiss spray method benefits everyone contractors, painters, and 
customers alike through better finishes, more jobs, and lower 


“We were one the first companies use the spray 
method,” relates Richard Bohl, president the Bohl 
Painting Company, “and watched grow into the 
necessity the industry that today. 


“You can understand its increasing popularity when 
you consider its advantages: 100% increase coverage, 
lower cost, less scaffolding, less cleaning time needed. 
more, enables painters reach areas inacces- 
sible brush, and opens avenues business never 
before available contractors. 


“Spray painting has proved the only answer for many 
big industrial jobs,” states. “Large buildings with 
high, vaulted, steel-beamed roofs were seldom painted 
before the advent the spray gun. Because the cost 
multiple coats required brush painting cover 
accumulated dirt—plus clean-up time, and 
longed interference with plant production painting 
was beyond consideration. 


“Spray painting not confined conventional jobs,” 
Mr. Bohl adds. “Many new applications are turning 
every day. For example, our recent application 
mastic coating metal buildings not only served 
protect and beautify the exteriors, but increased the 
insulating value 15%, well. 


“For the past years,” says Mr. Bohl, “we have 
standardized DeVilbiss equipment for all our spray 
jobs. Since equipment downtime can result failure 
meet contract dates, it’s important have good equip- 
ment and good service. DeVilbiss spray tools give 
unfailing dependability and uniform performance. And 
get excellent service from DeVilbiss parts and 
maintenance, too.” 


Improve your business now, taking advantage 
the benefits the DeVilbiss spray method! Call your 
supplier for full information DeVilbiss’ complete line 
spray guns, hose and connections, paint tanks, com- Richard Bohl, president the Bohl Painting Company, Columbus, 


Ohio, and veteran years the painting business, has 
pressors, and accessories. write direct. been using the DeVilbiss spray method for more than years. 


THE DEVILBISS COMPANY 
Toledo Ohio 


Santa Clara, Calif. Barrie, Ontario 


London, England 
BRANCH OFFICES PRINCIPAL CITIES 
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Ordinary Paints 
Just COVER 
Rust... 


KILLS RUST! 


Learn How TNEMEC 
Can Save You Money 
Destroying Rust 
Chemically Your 


Plant eeewrite today, your 


business letterhead, for complete 
information money-saving 
Tnemec Coatings. 


139 23rd Ave. 
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Mack Abraham, Chairman; 
Butadiene Plant, Cities Serv- 
ice Refining Corporation, 
Lake Charles, Louisiana, 

Jesse J. Baker, Vice-Chair- 
man; Magnolia Petroleum 
Company, 2950 Lucal Drive, 
Beaumont, Texas 

A. V. Wafer, Secretary-Treas- 
urer; Ohmstede Machine 
Works, Box 128B, Beaumont, 
Texas 

Charles C. Huddleston, Trus- 
tee; Socony Paint Products 
Company, Box 2848, Beau- 
mont, Texas 


Shreveport Section 


G. V. Jones, Chairman; Louisi- 
ana Gas Co., P. O. Box 1734, 
Shreveport 4, La. 

M. A. Luby, Vice-Chairman; 
Tretolite Co., P. O. Box 4094, 
Shreveport, La. 

Wm, M. Kyger, Secretary; 
Arkanas Fuel Oil Co., P. O. 
Box 1117, Shreveport, La. 

Ned C. Stearns, Treasurer; The 
D. E. Stearns Company, 
P. O. Box 1234, Shreveport, 
La. 

Ww. F. Levert, Trustee; United 
Gas Pipeline, P. O. Box 1407, 
Shreveport, La. 


Teche Section 


Ww. C. Grant, Jr., Chairman; 
The Texas Company, New 
Iberia, Louisiana, P. O. Box 
457, 

Nathan James, Vice-Chairman; 
The Texas Company, 116 La- 
Salle Street, New Iberia, Lou- 
isiana 

Charles 
Treasurer ; 


Sellers, Secretary- 
United Gas Cor- 
New Iberia, Lou- 


Tulsa Section 

James Cowles, Chairman; Con- 
sulting Engineer, 6517 East 
6th Street, Tulsa, Oklahoma 

F. A. Prange, Vice Chairman; 
Phillips Petroleum Company, 
Bartlesville, Oklahoma 

O. W. Everett, Secretary; 
Oklahoma Natural Gas Com- 
pany, 624 South Boston, 
Tulsa, Oklahoma 

Richard A. Walton, Treasurer; 
Royston Laboratories, Inc., 
P. O. Box 1753, Tulsa Okla- 
homa 

T. D. Williamson, Jr., Trustee; 
T. D. Williamson, Inc., P. O. 
Box 4038, Tulsa, Oklahoma 
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BACK ISSUES VOLUME 


Copies back issues Volume 11, January-December, 
1955 are available except July. Persons who customarily 
bind all parts Corrosion and who lack issues 
make the volume complete may get back copies the 
following prices per copy, postpaid, remittance ad- 
vance: NACE members, cents; Non-members, $1. 
additional charge cents per package made for 
mailings addresses outside the United States, Canada 
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Section 

G. J. Puckett, Chairman; Dow 
Chemical Co., P. O. Box 351, 
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James K. Ballou, Vice-Chair- 
man; Standard Oil Co. of 
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cisco, Cal. 
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Francisco, Cal. 
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KING SIZE PROTECTION: 36” pipe, mill coated first with NO-OX-ID trical resistance and protection against soil stress. Finally, kraft 
for bonded insulation against moisture, then shielded with wrap protect from damage handling operations. This long- 
No. NO-OX-IDized Wrapper and Service Coat for added eiec- term pipeline protection its best. 


Area 


man; Dow 
), Box 351, 


Jice-Chair- 
Vil Co. of 
San Fran- 


Secretary- 
es Stellite 
y St. San 


Of- 


run WHERE ELBOW ROOM SCARCE: crowded work space, PROTECTION THE MILE: NO-OX-ID coating combination 

No. NO-OX-IDized Reinforced Fabric Wrapper hand applied uniformly applied over-the-ditch this traveling type machine. 

around irregular fittings such valve manifolds gas lines. No. The NO-OX-ID Base Coating covered with unbroken 

Next Wrapper, coated fabric laminated plastic membrane, provides shield No. NO-OX-IDized Wrapper. The fabric side the 
moisture-proof seal over pipe coating. wrapper excellent surface for bonding service coat. 


will 
date. 


PROTECTS...EVERYWHERE 


Wherever pipelines go—into long short line service, 
through rough terrain rolling plains—there 
NO-OX-ID coating combination plus method appli- 
cation for long-term protection against corrosion. 


WRITE FOR BULLETIN 
ing Underground Pipe from 
Corrosion with NO-OX-ID 
and NO-OX-IDized Wrappers” 
tells the story. Your copy 
ready upon request. 


Dearborn Chemical Company, Dept. 
Merchandise Mart Plaza, Chicago 54, IIl. 


Gentlemen: 


Please send copy Underground Pipe from 
Corrosion with NO-OX-ID and NO-OX-IDized 


Protecting Metal Against Corrosion Since 1887 Company......... 


the 
ada 
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Acetone Borax Calcium Carbide Calcium Carbonate Calcium Chloride (Flake) 


Ethyl Acetate Ethyl Alcohol Ethylene Glycol Glycerine Insecticide Concentrates 


Soap and Soap Lye Soda Ash Sodium Bicarbonate Sodium Silicate 


Nickel Plated 


Yes, you can get low-cost, yet effective pro- 
tection against contamination and corrosion 
with all these chemicals...and many more! 

Effective heavy industrial applications 
where the corrosion rate does not exceed 
0.0015 inches per year, CF&I LECTRO-CLAD 
Nickel Plated Steel Plates successfully com- 
bine the corrosion and contamination resist- 
ance nickel and the economy and strength 
carbon steel. 

That’s because CF&I LECTRO-CLAD made 
the Bart Process, which consists elec- 
trodepositing heavy layer 99% pure 
nickel carbon steel plate. This process 
results permanent bond between the 
nickel and the steel base. The nickel plating 


customarily supplied the 8-10 mil range; 
however, can plated 15-20 mils, 
specified. 

What’s more, CF&I LEcTRO-CLAD Nickel 
Plated Steel Plates are easily fabricated with- 
out costly special equipment. Just use regular 
shop equipment and bend it...weld it... 
roll it—the protective nickel layer will not 
check, spall flake! 

Ask our nearest sales office for the com- 
plete story economical, effective, easy-to- 
fabricate CF&I Nickel Plated 
Steel Plate* today. Wickwire Spencer Steel 
Division, The Colorado Fuel and Iron 
Corporation, Box 1951, Wilmington, 
Delaware. 


LECTRO-CLAD Nickel Plated Steel Sheets, Pipe, Fittings and Heads are also available, 
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lake) Caustic Soda Chlorinated Hydrocarbons Cold Hydrofluoric Acid Dibutyl Phthalate 
rates Alcohol Petroleum Catalysts Phenol Potash Resin Plasticizers Salt 

icate Sodium Sulphate Titanium Dioxide Tricresyl Phosphate 


Assembling tank fabricated from LECTRO-CLAD Nickel Plated Steel Plates. 
The heads have also been nickel electroplated the Bart Process. 


3798 


Claymont Steel Products 


Products Wickwire Spencer Steel Division The Colorado Fuel and Iron Corporation 


Orleans New York Oakland Odessa Oklahoma City Philadelphia Phoenix Portland Pueblo Salt Lake City San Francisco Seattle Spokane Tulsa Wichita 
CANADIAN REPRESENTATIVES AT: Edmonton Toronto Vancouver Winnipeg 


OTHER CLAYMONT PRODUCTS 
Stainless-Clad Plates Manhole Fittings and Covers Large Diameter Welded Steel Pipe 
Flame Cut Steel Plate Shapes Flanged and Dished Heads Carbon and Alloy Steel Plates 
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through rust bare metal traced Geiger 


Counter. effectively stop rust—the vehicle protective 
coating, when applied over sound, rusted surface—must 
penetrate through the rust down bare metal. Rust-Oleum 
does exactly that!—as proved radioactive research! 
Rust-Oleum’s specially-processed fish oil vehicle was radio- 
activated and formulated into Rust-Oleum 769 Damp-Proof 


Red Primer—then applied rusted test panels. Penetration 
through rust bare metal 
processed fish oil vehicle was then traced Geiger Counter. 

You stop rust, because Rust-Oleum’s fish oil vehicle soaks 
deep down bare metal and into the tiny pits where drives 
out air and moisture that cause rust. You save, because this 
same penetration enables you apply Rust-Oleum directly 
over rusted surfaces—usually eliminating costly surface prep- 
arations. Attach coupon your letterhead for your thirty- 
page report entitled, Development Method 
Determine The Degree Penetration Rust-Oleum Fish- 
Oil-Based Coating Into Rust Steel Specimens,” prepared 
Battelle Memorial Institute technologists. 


There only one Rust-Oleum. 
distinctive your own fingerprint. 
Accept substitute. Buy—and 
specify only Rust-Oleum. 
happy 

that you did. 


Rust-Oleum available prac- Your nearby industrial distributor 
tically all colors, including alumi- maintains complete Rust-Oleum 
num and white. stocks for your convenience. 


ATTACH YOUR LETTERHEAD—MAIL TODAY 


Rust-Oleum Corporation 
2936 Oakton Street 


Evanston, Illinois 


Complete literature 
including color charts. 


Thirty-page report 
Rust-Oleum penetration. 


Nearest source supply. 


See our Catalog Sweets, write 


istance from Coating Surface, 
ounter, 
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Ata huge new sports stadium Minnesota... 


“Scotchrap” conforms smoothly, handles easily high needed. Just roll on, and corrosion sealed out. 
low temperature and the pressure-sensitive adhesive “Scotchrap” tough vinyl plastic tape that resists 
sticks tight, too even 0°-10°F! abrasion above below ground, resists galvanic and 

Johnson, Drake Piper, Inc., General Contractors electrolytic action, resists damage from oil, water, acids, 
the new Metropolitan Sports Stadium near Minneapolis, weathering and sunlight. Make sure you get the 
Minnesota, prefer “Scotchrap” Brand Pipe Insulation for with the green adhesive. 
these reasons and many more. You see, there’s Sold the square 1”, 2”, 4”, and widths 
danger when applying “Scotchrap”. special equipment rolls. Order supply today! 

REG. U.S. PAT. OFF. 
BRAND 
The term registered trademark Minnesota Mining and Manufacturing Company, St. Paul Minn. Export 


Sales Office: Park Ave., New York 16, N.Y. Canada: P.O. Box 757, London, Ontario. 
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CORROSION-RESISTANT COMPONENT 
filter press unit severely pitted from 
chloride ion attack calcium hypo- 
chlorite just weeks. 


TITANIUM COMPONENT filter press 
clean, uncorroded after months’ ex- 
posure calcium hypochlorite solution. 


CORROSION ENGINEERS 


Filter Press Resists Attack Corrosive Bleach 


Pennsalt titanium unit shows sign chloride pitting after seven months’ use 


Pennsylvania Salt Manufacturing Co., tita- 
nium used for contact parts the filter press 
employed making solid cakes calcium hypo- 
chlorite from corrosive slurries for hypochlorite 
bleach. Here the problem was find construc- 
tion material for the unit able withstand the 
highly corrosive effects strong hypochlorite 
solutions. Corrosion-resistant components, ordi- 
used, developed severe pitting corrosion 
from chloride ion attack matter weeks. 
After testing many metals, titanium wasselected 
and adapted equipment used the most critical 
operations. The titanium unit Pennsalt has 
been operation for seven months and still 
shows sign corrosion. Tool markings left 


TITANIUM SPONGE 


PIONEERED COMMERCIALLY PONT 


PONT 


REG. U.S. PaT. OFF 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 


machining operations are still clearly visible 
titanium parts. 
Titanium again solves corrosion problem 


extending the life essential equipment. severe 


corrosion your problem, titanium may the 
answer. 


PONT CAN HELP YOU START 
YOUR EVALUATION TESTS NOW 


pioneer the commercial production titanium sponge 
and development industrial applications titanium, Pont 
can offer you expert technical help. And Pont can put you 
touch with manufacturers best equipped work along with 
you. Considerable fabricating know-how 
and wide variety mill shapes are now 
available help solve your corrosion prob- 
lems. For more detailed information 
titanium, just check coupon below. 


Pigments Department C-4 
Wilmington 98, Delaware 


Please send your new technical bulletin the corrosion- 


resistant properties titanium. 


Please send your general booklet titanium. 
interested using titanium for: 


Name 

Address. 
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non-profit, scientific and research association individuals 


President 


Tar Products Div., Koppers Co., Inc., Pittsburgh, Pa, 


Vice-President 


Sun Pipe Line Co., Beaumont, Texas 


and companies concerned with corrosion interested it, whose 


Treasurer 


Humble Pipe Line Company, Houston, 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 


waste and conserving natural resources. 


Past-President 


Monsanto Chemical Co., St. Louis, Mo. 


(b) provide forums and media through which experiences with corrosion 


and its prevention may reported, discussed and published for the 


common 


(c) encourage special study and research determine the fundamental Representing Active Membership 


causes corrosion, and develop new improved techniques for its 


The Smith Engineering Co., Narberth, Pa, 

associations reduce duplication and increase efficiency. Tennessee Gas Transmission Co., Houston, Texas 

(e) promote standardization terminology, techniques, equipment and THOMAS 1954-57 


design corrosion control. The International Nickel Co., Inc., New York, N.Y. 


(f) contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


Representing Corporate Membership 


Production Profits, Inc., Dallas, Texas 
structures the joint solution common corrosion problems. 
(h) invite wide diversity memberships, thereby insuring reciprocal Amercoat Corp., South Gate, Cal. 
benefits between industries and governmental groups well between ROBERT 1955-58 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
incorporated association without capital stock, chartered under American Locomotive Company, Houston, Texas 
the laws Texas. Its affairs are governed Board Directors, elected 1954-57 


the general membership. Officers and elected directors are nominated Mountain Fuel Supply Co., Salt Lake City, Utah 
nominating committee accordance with the articles organization. 


Election the membership. 


Representing Regional Divisions 


Inquiries regarding membership, and all general correspondence should 


directed the Executive Secretary the administrative headquarters Milwaukee, Wis. 
the National Association Corrosion Engineers 1061 Building, (South Central) 1956-59 
Imperial Oil Company, Ltd., Toronto, Ont. 
Southern California Gas Co., Los Angeles, Cal, 
Alloy Steel Products Co., Inc., Atlanta, Ga. 
GEORGE BEST....... (Northeast) 195457 


Mutual Chemical Division, 
Allied Chemical Dye Corp., Baltimore, Md. 


Directors Officio 
VAN NOUHUYS, Chairman Regional 


Management Committee 
Southeastern Pipe Line Co., Atlanta, Ga. 
NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 
THOMAS MAY, Chairman Publication Committee 
International Nickel Co., Inc., New York, 
LARRABEE, Chairman Technical Practices 
Committee 
Steel Corp., Monroeville, Pa. 
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Railroad Motive Power—and Corrosion 


COBURN* 


URING THE past years there has taken 

place one the greatest revolutions the his- 
tory motive power. Some 22,500 diesel-electric 
locomotives have replaced approximately 65,000 
steam engines. 

1940 one-twentieth one percent all freight 
service (comprising about percent railroad in- 
come) was handled diesel power. Today per- 
cent all freight and passenger service diesel- 
driven. Ninety-eight percent the diesels use 
today were built during the past years, with half 
them more than five years old. The savings 
effected fuel costs alone aggregate over 
billion dollars annually. other technological devel- 
opment has contributed the financial stabilization 
the nation’s railroads has the utilization 
diesel power. 

When dieselization completed estimated 
30,000 units, approximately 3.75 percent the crude 
oil barrel will required for fuel and lubrication pur- 
poses. Because shifting requirements and future 
availability various fuel oil components, well 
mechanical advantages, one railroad has pioneered 
the use the residual oil-burning gas turbine-electric 
locomotive. has obtained satisfactory performance 
with such units and within another two years will 
fleet service. Paralleling the mechanical 
engineering development these two new forms 
motive power are series corrosion problems 
peculiar their respective operations. 


Diesel Fuel and Lube Oils 


diesel locomotive, properly operated and main- 
tained, can log much 750,000 miles before requir- 
ing extensive overhauling. During this period the 
lubricating and fuel oil needs total almost percent 
the original cost the engine. Because this 
ratio several railroads have directed their attention 
the possible use lower cost residual oil fuels. 
These oils, being residues sense, contain con- 


"Fammnical Engineer, Association of American Railroads, Chicago, 
nois, 


centrated form elements present crude oil accom- 
panied active polymerizing systems, both which 
are conducive corrosion. Premium fuels contain 
sulfur maximum 0.5 percent. Where higher 
sulfur concentrations are encountered sulfur acids 
become combustion product capable corroding 
liners, rings, valves and pistons. Where copper fuel 
lines and sintered bronze filters are use, copper 
corrosion develops result the presence free 
sulfur and complex polysulfides. 

Bearing failures develop when lubricating oils are 
aggressive toward copper-lead babbitts leaving lead 
depleted areas, Bearing corrosion has been overcome 
some degree incorporating tin and antimony 
and achieving results similar those obtained when 
nickel and chromium respectively are alloyed with 
steel. measure the corrosive tendency both 
fuel and lubricating oils can obtained immersing 
copper strip the oils maintained elevated tem- 
peratures. 


Incorporation fuel oil dibutyl sulfide con- 
taining radioactive sulfur, and its subsequent identifica- 
tion the crankcase oil ash throws some light the 
mechanism which corrosion takes place. Simi- 
lar studies utilizing piston ring which has been 
made radioactive exposure atomic reactor 
and then placed service diesel engine have been 
carried out. Periodic analysis the crankcase oil 
indicates both the efficiency the lubricating oil and 
the point incipient corrosion. number railroads 
now are using spectrographs control instrument 
detect excessive concentrations metals the 
crankcase sediment.The presence such excessive 
concentrations might indicate lack thorough lubri- 
cation, lube oil breakdown, water cooling system leaks 
and piston liner Such information affords 
opportunity withdrawing the engine from service 
and investigating conditions before any extensive 
damage can develop, such crankshaft scoring 
injector corrosion. 


The jewel the diesel engine the fuel oil injector 
assembly. The parts are produced and assembled 
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Figure 1—Left right: examples corrosion caused high pH, 
galvanic coupling, and erosion aluminum header cooling system. 


air-conditioned, dust-free rooms such fashion 
minimize any possibility surface corrosion. 
necessary this because tolerances the injector 
plunger and bushing are the order 0.00005 inch. 

Where economies must effected, and the future 
availability considered, the judicious use lower cost 
fuel oils becomes matter serious concern. Inten- 
sive work one railroad indicated percent reduc- 
tion both fuel cost and corrosion upon using one 
quart proprietary additive, containing corrosion 
inhibitor, 1,000 gallons shale oil derivative. The 
important effect achieved was reduce and maintain 
colloidal particle size more than 0.1-0.25 microns 
diameter. 


Diesel Cooling System 

The diesel cooling system supplies ideal closed 
circuit for the creation variety corrosion 
phenomena. These can take the form cavitation 
erosion, crevice corrosion and corrosion due gal- 
vanic couples. They result from unavoidable factors 
design requiring the use such materials brass, 
bronze, variety solders, stainless steel, cast iron, 
copper, aluminum, synthetic rubbers derived from 
silicones and neoprene for use hoses, gaskets, and 
seals. The use cooling system inhibitors almost 
universal. The formulation, however, effective 
inhibitors becomes especially difficult with such com- 
binations materials. addition this the inhibitor 
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must compatible with anti-freeze materials, 
non-foaming, non-sludging, harmless when mixed 
accidentally with lube oil, unaffected salt, stable 
cal, and non-hazardous 

Constant improvement design well 
inhibitor formulation have brought under 
much the cooling water corrosion. Three common 
forms corrosion are illustrated Figure 
abuse the old adage that “if some good more 
shown the left, where severe exfoliation 
aluminum header has occurred due applica- 
tion twice the recommended concentration 
alkaline inhibitor. The center panel illustrates simi- 
lar aluminum header suffering pitting corrosion 
result galvanic action because contact with 
brass radiator and plate. The right panel example 
erosion demonstrating velocity effect. 


Gas Turbine Fuels 


gas turbine-electric power plant similar 
jet engine except that there jet “thrust” the 
Connection made generators which 
supply power wheel-driving motors. cost 
Bunker fuel oil containing variety ash formers 
such vanadium, sulfur and sodium the principal 
fuel. Corrosion turbine components aggravated 
the formation sodium sulfate, bulky ash pro- 
ducer, and vanadium pentoxide, 
affects many alloy systems. Vanadium forms high 
melting tri and however, eventual forma- 
tion the pentoxide results compound melting 
1200 system whose temperatures range 
1600 This unfortunate because the vapor pres- 
sure the pentoxide such that volatilization takes 
place with subsequent condensation areas suscep- 
tible damage. 

What called “catastrophic” corrosion occurs 
vanadium pentoxide the range 1200-1300 and 
sodium sulfate between 1600 and 1700 Corrosion 
occurs only the liquid phase the ash; thus, 
attempts inhibit corrosion means additives 
requires the formation compounds higher fusion 
points and lower vapor pressures. Corrosive 
tions can minimized specifying vanadium 
sodium ratio and vanadium calcium ratio. Such 
fuel present commands premium price. 
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Integration Corrosion Control 
Pier Substructures* 


CARL JOHNSON 


Introduction 
PORT New York Authority has com- 
pleted the construction two new piers during 
the past year. These structures are the Waterman 
Wharf Port Newark and Pier Hoboken, New 
Jersey, third, Pier now under construction 
Hoboken. 

The substructures all three piers are similar 
the extent that they consist steel H-piling driven 
rock. Protection this steel against corrosion 
was considered the original design, particularly 
after study was made the effects corrosion 
unprotected steel piling local waters. specific 
study one location the Hudson River showed 
amaximum weight loss percent 14-inch— 
steel pile certain sections near mean low 
water after seven years exposure (Figure 

decision was made proceed with cathodic 
protection, integrating these requirements with the 
over-all design each structure. consulting firm 
was engaged design the cathodic protection fea- 
tures, working with the Port Authority the design 
the Waterman Terminal and with Parsons, Brin- 
kerhoff, Hall, and Macdonald the design the 
Hoboken Piers. Excellent means were thus provided 
the design stages for flexibility control, periodic 
testing, accessibility, and ease maintenance, The 
adoption rectifiers lieu galvanic anodes was 
made the basis cost and flexibility for the par- 
ticular applications. 


Fundamentals 


Cathodic protection, definition, the use 
applied current prevent retard corrosion 
metal surface. For the subject installations, its func- 
tion was prevent corrosion (loss iron) the 
and sheet piling the water zone and below 
the mudline. 


The protective system consists four elements: 
Anodes (source protective current), cathode (pile 
surfaces receiving the protective current), rectifier 
(source impressed potential drive protective 
and the electrolyte (corrosive sea water 
and silt through which the protective current flows). 

The components typical cathodic protection 
system are shown the general wiring diagram and 
details for Pier (Figures 4). 

Protective current from the positive (+) terminal 
the rectifier applied the anodes. The current 
flows through the water the submerged pile sur- 
faces whereon the protective effect achieved. The 


& Submitted for publication May 24, 1955. A paper presented at a 
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Abstract 


Integration cathodic protection design three 
piers New York Harbor described. All are 
constructed steel H-piling driven rock. Recti- 
were selected lieu galvanic anodes and 
provision was made locate controls for all circuits 
alarm panel. When any circuit drops below 
amperes, the circuit light goes out and alarm bell 
rings. Details installation, criteria protection 
and other details tests, surveys 
are given. Test control piles have been driven 
make possible check the effectiveness the 
protection. 


piles each bent are bonded electrically 
metallic conductor (reinforcing bars) the building 
structure and the collected current returned the 
negative (—) terminal the rectifier. 

rectifier alarm system used indicate proper 
functioning the protective system. Normally, all 
lights the alarm panel the control room are 
lighted. Should the output rectifier drop 
below amperes, the light the panel correspond- 
ing this rectifier darkens and the alarm bell rings. 

Complete protection steel sea water at- 
tained when the structure has been polarized 
measured against saturated calomel reference 
electrode. Measurement —.80 volts against Ag- 
sea water reference electrode the protective 
potential this location (Hoboken). 
reference electrode for continuous use under sea 
water not recommended because chloride iron con- 
tamination will alter its potential. 


Waterman Terminal 


The 1650 foot wharf apron for the Waterman 
Terminal supported 232 bents (parallel rows 
piles), each bent consisting four vertical piles 
and one diagonally driven batter pile. Before driving, 
the surfaces these piles which were remain 
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Figure 3—Types anode 
Tic * “CASO” ) PIPE (ap 
SECURE SARAN ROPE WITH ONE 
ROUND TURN ¢ TWO HALF HITCHES 
BOTTOM END CONDUIT 
“U'BOLT Tt 
9| WELDED 
Figure 1—Section unprotected steel piling after seven years ROPE 
exposure. 
ALARM BELL 
+ 
Figure 4—Suspension diagram—Type “A” anode. 
5 


RELAY BOX 
46 ANODE FEEDER CABLE 


surface the mud zone. Seven rectifiers operating 
é I 
. ~ . 
volts) were installed fulfill the requirements, 
Four test piles with recorded flange and web 
STRANDED GROUND CONNECTION mensions were driven the Southeast corner 
DURIRON ANODE the mudline but was without cathodic 
STEEL ROD 10Nn. (a 
pile had coating but had cathodic 
Figure 2—General wiring diagram for Pier protection. 
Wa 


pile had both coating and cathodic 
above the mud line were cleaned and coated with tection. 


Current drained from two test piles 


and 4-inch 80-inch graphite Present plans are pull these piles 
supported Saran rope placed the rip-rap below (after three years) for further measurements. 
each handhole. will replaced under control conditions and 
All piles were bonded electrically means lap- examined 1960. 
welded reinforcing bars each bent and two No. ten 
insulated wires brazed the bars were brought Hoboken, Pier 
separately each One these wires was the 


connected the common collector cable return 
the negative (—) terminals the rectifiers. The 
other wire was attached eye the handhole 


from the bulkhead line and width 328 feet, 
supported 1440, 14-inch—89-pound steel 


for testing purposes. All anodes were connected driven rock. All piles are connected the 
common feeder cable supplied the rectifiers ing superstructure through grid copper wire 
(Positive nections brazed reinforcing bars. The sheet Roy 

The capacity the system was premised the cofferdam this pier similarly bonded 
milliamperes per square foot steel surface the the superstructure. 
water zone and milliampere per square foot steel Two hundred and twenty 6-inch 80-inch 
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Type graphite anodes were installed accordance 
with one three methods shown Figure Type 
anode support was used support the graphite 
below the water (to minimize ice and floating debris 
damage) and above the silt obtain longer anode 
service. 

Type anode was used areas where firm fill 
existed between mean low water (MLW) and minus 
eight feet below MLW. 

Type anode, with coke breeze backfill, was 
used areas where the grade was above MLW. The 
purpose the coke breeze backfill prevent 
anode gas blockage and increase the service life 
the anode. 

When the same design criteria was used, for 
Waterman Pier, eleven 200 ampere rectifiers were 
required provide adequate protective potentials. 
Other components the system are similar those 
previously described. 

addition two test piles being driven the 
site, four Ag-AgCl reference electrodes (in equi- 
librium with the chloride ion the sea water the 
Hoboken location) and two hot rolled steel plates 
34-inch 3-inch) were placed below the 
mudline. This was done help establish the nature 
the corrosion system the piling and demon- 
strate the response the piling cathodic protec- 
The Ag-AgCl reference electrodes were cali- 
brated against saturated KCI calomel reference 
electrode. The reference electrodes were furnished 
the Electro Rust-Proofing Corporation 
stalled accordance with their recommendations. 

There are two corrosion systems occurring the 
“H” piling Pier and the effects these systems 
are superimposed one another. 


Corrosion System 


the water zone, there are corrosion cells estab- 
lished between areas differential aeration, For ex- 
ample the area just below MLW anodic (corrodes) 
when coupled the area just being submerged 
(aerated) the rising tide. This form corrosion 
most intense because the short lines corro- 
sion current flow and the low resistivity the sea 


Corrosion System 


corrosion cell was found exist the piling 
between the unaerated zone below 
the mudline (anodic) and the zone 


TABLE 1—Field Corrosion Test Data Summary (Pier Pile 


Ag-AgCl 
Ref. Elect. 
+279’ MUDLINE 
H.Q.STEEL BAR 


Ag-AgCl 
, Ref. Elect. 
+201 


B. TEST PILE - SE CORNER 


Figure 5—Diagram showing reference electrodes for Pier 


low mudline) and electrode “c” was positioned 
feet below MLW (78 feet below mudline). The 
reference electrodes were positioned alongside the 
piles driving two-inch diameter casing through 
the mud-silt bedrock. The inside the driven 
casing was washed out hose lowered bed- 
rock. The reference electrodes were lowered the 
desired elevation and the casing retracted over the 
insulated lead wires. 

potential gradient was noted indicating corro- 
sion current flow from location “b” and “a” 
respectively (see Table 1). Electrode located 
water below MLW. 

After cathodic protection was applied, this poten- 
tial gradient was overcome and pile potential more 
electro-negative than —.80 volts was measured 
against reference electrode locations 
and “b,” and this potential value was approached 
Failure the reference electrodes occurred 
during the studies (after February 18, 1955.) 
possible this failure could have occurred because 
damage the wire insulation caused stress 
the iron weight attached loop the lead wire 
two feet below the reference electrode. The effect 
the flow protective current the piles loca- 
tions “a,” and was demonstrated the 
measurement the potential gradient 
toward the pile when 1700 amperes protective 
current Pier was applied. 


Test Location Two silver-silver chloride and the 
two steel electrodes were located beside the test 
pile coupled the Pier structure, the southeast 
corner Pier (see right side Figure 5). 

Electrodes and were positioned feet 
below MLW (13 feet below mudline) and and 
“h” 127 feet below MLW (92 feet below mudline) 
respectively. 


aerated water (cathodic). The 


Pile Protective Potential! with Various Currents 


a . — — } 


located through opening the 


ili og ‘apd dec k id mud near C olum n 1 800 MV versus Ag-Ag Cl reference electrode. 
Row “C” and between pile rows Inspection date was Jan. 1955. 
bonde and (See Figure Refer- leakage affected Ag-Ag reference electrode. Insulation was damaged attached 
” weight at bottom. 
electrode was positioned Inspection date was Feb. 18, 1955. 
cnt A” f 6 Inspection date was Mar. 30, 1950. 
inch “NA below MLW (20 feet be- Note: Protective Current was 1700 1900 amps. 
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LEAD WIRE BRAZED INTO BRASS BUSHING 
ASSEMBLY DRIVEN INTO ANODE AND ——-. 
\ 
ec AT 325 LBS. MIN. LOAD so" SEALING COMPOUND 


~ BRASS DRIVE BUSHING 


<3) DIA. HOLES DURIRON ANODE 


DRIVE WASHER 


CAST EPOXY RESIN 


WASHERS 


* 8-7 STRAND HEAT RESISTING SYN. 
RUBBER INSULATED AND G2-M 
POLYCHLOROPRENE JACKETED WIRE 


SURFACE AREA=4.106 FT2 


Figure assembly Duriron anode—Pier 


The potential the steel electrodes “g” and “h” 
and the pile the Ag-AgCl reference electrode 
‘d” (in water) indicate corrosion current potential 
gradient through the mud and silt from the foot 
the pile the water zone. This indicates that some 
corrosion will occur below the mudline unpro- 
tected pile. 

After the application cathodic protection, the 
pile was made more negative potential all refer- 
ence electrodes “d,” “e,” “f,” and “h.” This indi- 
cates net current flow into zones the piles 
and assures corrosion protection, The pile has been 
made negative the independent steel electrodes 
and 

The absolute pile potential values measured 
reference electrodes and were not determined. 
These electrodes appeared have been damaged 
during shortly after positioning below the mudline. 

Direct measurement pile Ag-AgCl reference 
electrode potentials and the interpretation pile 
steel reference electrode potentials indicated that 
effective corrosion control was being achieved over 
the full length the pile. 

The final evaluation the effectiveness cathodic 
protection controlling corrosion will made 
January 1960, comparing the section losses the 
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(a) unprotected test pile the south side Pier 
and (b) the cathodically protected test pile the 
southeast corner Pier 


Hoboken Pier which scheduled for 
tion soon almost duplicate Pier With 
gard cathodic protection the substructure, how- 
ever, there one distinct difference. The anodes 
specified are “Duriron” with new design lead 
assembly (Figure 6). 

Taped lead end connections the “NA” graphite 
anodes which were employed the previous two 
installations proved somewhat difficult 
water-tight and involved considerable field labor 
apply. 

The new 14.5 percent silicon iron anodes are less 
costly and are completely fabricated the factory, 
including holes for rope supports and wire leads 
length suit job conditions. The design the lead 
assembly provides adequacy mechanical strength, 
true moisture seal, and permanence the electri- 
cal connection, Less breakage due floating objects 
anticipated and somewhat longer life the anodes 
expected. 


Conclusions 

Tests completed date indicate that adequate pile 
potentials are being maintained both winter and 
summer and that the steel both the water and 
the mud zones fully protected against corrosion. 

Interference tests made after cathodic protection 
was applied showed negligible change po- 
tential nearby substructures 
utility lead cables. 


The number test control piles driven will 
assure accurate appraisal the effectiveness 
cathodic protection the years ahead. 


Any this article not published above 
will appear the June, 1956 issue 
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Corrosion Investigations Related 
Adsorption Studies* 


NATHAN 


Introduction 

NVESTIGATIONS have been conducted for some 
time the nature the so-called organic film 
forming inhibitors. was thought that information 
the adsorption characteristics these inhibitors 
might yield data which could correlated with their 
corrosion inhibitors. systematic study 
compounds was initiated determine, 
possible, what characteristics properties the in- 
hibitor molecule were importance contributing 
the value that molecule inhibitor. 

Two approaches were employed. One was the in- 
vestigation water acid soluble inhibitors 
dissolving the inhibitors acid, and then measur- 
ing the rate attack the inhibited solution 
both finely divided iron powder and steel strips. In- 
hibitor efficiencies were calculated comparing 
these rates with those for the uninhibited acid under 
similar conditions, The method carrying out the 
experiments, treatment the data, and conclusions 
gathered therefrom have been described 
All the materials mentioned the paper cited 
were amines, 

The present paper concerned with materials 
which are essentially insoluble water and dilute 
acid, but which are soluble organic solvents such 
benzene, These are the so-called soluble” 
inhibitors. The approach the study these ma- 
terials was adsorb them iron powder from their 
solutions, dry the powders excess solvent, and 
then measure the rate attack acid the powders 
the hydrogen evolution method (see reports 
Hackerman and The rate attack under 
similar conditions was determined for the acid 
untreated powder, and the inhibition efficiency cal- 
culated the reduction the rate the treated 
compared the untreated powder. 


Theoretical Considerations 


Hackerman and Cook carried out studies this 
type number high molecular weight fatty 
acids, amines, and esters. They determined 
the adsorption isotherms these materials from 
their benzene solutions ‘onto mild steel 
powders. These powders subsequently were freed 
excess solution, dried and contacted with 
acid. They measured the time (t) necessary 
for evolution fixed quantities hydrogen and 
compared the times with that observed during 
action the acid the untreated steel powder. The 
percentage inhibition the treated powder 100 


(t-to) /to. 
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Abstract 


Investigations have been conducted variety 
amines and organic acids, attempts correlate the 
structure the molecules with their adsorption char- 
acteristics from benzene solutions room temperature. 
Correlations were made also between 
ture and the effectiveness the film adsorbed iron 
powder inhibitor attack the powder 
aqueous acetic acid. 

Adsorption and desorption data were quantitatively 
evaluated where possible. was found that strongly 
adsorbed materials generally gave more protection 
the coated powders than did weakly adsorbed, easily 
desorbed materials, Adsorption homologous series 
was found increase, general, the solubility 
the homolog decreased, accordance with Traube’s 
rule adsorption. secondary amine seems much 
less effective inhibitor than primary amine hav- 
ing the same number carbon atoms. Tertiary amines 
were adsorbed smaller degree than either pri- 
mary secondary amines. 

Branching the alkyl chain aliphatic amines 
decreases the ease adsorption 
Aromatic amines which contained more than one aryl 
group attached the nitrogen were found ad- 
sorbed only weakly and poor corrosion inhibitors. 
The presence multiple polar groups did not result 
substantially greater adsorption shown adsorp- 
tion isotherm data. 

Correlations between inhibition aromatic acids and 
adsorption from alcoholic solutions were poor. None 
the adsorbed acids functioned inhibitors. 


this work benzene was employed solvent 
most few aromatic acids were investigated 
methanol because their insolubility benzene. 
was found that most cases hydrochloric acid 
attacked the inhibited powders fast the un- 
inhibited powders. This was not true, however, 
acetic For this reason acetic acid was em- 
ployed the standard acid these experiments. 

general, the plot volume hydrogen evolved 
with time not linear, nor can expressed 
simple mathematical function. is, therefore, neces- 
sary select either arbitrary time volume for 
comparative purposes. The time which 
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treated sample iron powder weighing one gram 
gives 100 hydrogen normal acetic acid was 
selected. The volume, which evolved the 
acid treated powder during the same time then 
measured, and the percentage inhibition defined 

Hackerman and Cook plotted the weight in- 
hibitor adsorbed given sample powder versus 
the concentration inhibitor the benzene solu- 
tion equilibrium with the powder. This 
conventional adsorption isotherm, They placed 
measured quantity clean powder, containing 
inhibitor, contact with solution containing 
known quantity inhibitor. The powder was agitated 
contact with the solution until the adsorption was 
equilibrium. After suitable experimental precau- 
tions were taken, the powder was reweighed, the 
increase weight being the amount inhibitor 
adsorbed, The final concentration solution, 
equilibrium with the powder, was then determined 
the difference between its original concentration 
and the loss the powder. 


Isotherm 

The powder which contained inhibitor equilib- 
rium with given solution was then agitated with 
fresh portions benzene until more inhibitor 
could leached off the powder. The amount which 
remained was plotted against the concentration 
equilibrium with the powder before leaching with 
benzene (the same concentration plotted above) and 
this plot was called the desorption isotherm. 

Hackerman and Cook also plotted the percentage 
corrosion reduction determined the hydrogen 
evolution method both the powder before adsorp- 
tion and after desorption versus the equilibrium 
concentration after adsorption (again the same con- 
centration just mentioned). They observed that the 
percentage corrosion reduction for given set 
powders containing particular inhibitor gave 
curve very similar the adsorption isotherm. 
other words, the amount corrosion inhibition 
the powder was proportional the amount in- 
hibitor adsorbed. 

This may explained assuming that the in- 
hibitor forms protective coating the powder, 
which prevents access the acid the powder, and 
thus reduces the attack the acid. Hackerman and 
Cook’s data showed that the amount inhibitor 
adsorbed the powder did not increase without 
limit the concentration the inhibitor the 
solution was increased, but rather that rapidly 
built limiting value. 

generally believed that high molecular weight 
fatty acids, amines, etc., such those investigated 
the above mentioned authors, are adsorbed 
solid surfaces until unimolecular film the fatty 
compound covers the surface. After this occurs 
further adsorption effected increasing the con- 
centration the fatty compound the solution, 

generally accepted also that the polar part 
the fatty compound that part exclusive the 
hydrocarbon chain such the COOH, OH) 
oriented toward the solid surface, while the nonpolar 
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part the compound, which the hydrocarbon 
chain, oriented.away from the solid surface. 
much the hydrocarbon residue hydrophobic 
water repellent, the ease with which the acid 
tion (in water) can penetrate the film 
and attack the metal reduced. the above 
tion correct, then logical that the greater the 
amount powder surface covered the water 
acid repellent film, the greater will the inhibition 
acid attack observed. 

should pointed out also that Hackerman and 
Cook did not report inhibitions greater than 
percent even when their powders were completely 
covered adsorbed fatty molecules. This would 
imply that the protective film, even though covering 
the surface the metal completely, cannot entirely 
prevent the penetration acid the metal. 

Based the above reasoning, would ex- 
pected that the degree corrosion inhibition would 
decrease when any the inhibitor desorbed from 
the This was found the case. For this 
reason effort should made obtain inhibitor 
which strongly adsorbed and which desorbed 
only with difficulty. also would desirable for 
the adsorption equilibrium such that only 
small amount inhibitor solution would 
equilibrium witha large amount the metal powder. 
The reason for this that the amount inhibitor 
contained solution value per se, and 


economic loss practical considerations. 


Palmitic Acid 

Initial studies were made palmitic acid. This 
acid its adsorption and desorption characteristics, 
and its corrosion inhibition efficiency, follows the 
general behavior the other long-chain fatty acids 
described above. rapidly adsorbed from low 
concentrations its solutions and forms mono- 
molecular film, which was found give about 
percent reduction the corrosion rate the iron 
powder acetic acid. 

The experiments were performed 
somewhat different from that Hackerman 
Cook. Twenty grams finely divided iron powder 
were placed four ounce bottle containing 100 
benzene solution the palmitic acid. The bottle 
was “tumbled” rotary wheel give intimate 
contact powder with the solution. One day sufficed 
for attainment equilibrium. 


The initial concentration the solution, 
adsorption, was varied series experiments 
dilution various amounts stock solution 
the acid benzene, The final concentration the 
acid was determined decanting off the solution 
from the powder, evaporating the benzene, dissolving 
the residual acid 50-50 ethyl alcohol and 
and titrating with 0.01 NaOH the first pink 


The amount acid adsorbed the powder 
calculated the difference the initial and 
concentrations, form complete 
twenty grams powder required the acid equivalent 
about three 0.01 base, which less 
ten milligrams the palmitic acid. was not felt 
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that such weight increase twenty grams 
powder could measured with accuracy. 

The desorption experiments were performed 
agitating the powders containing the adsorbed acid 
with one portion 100 fresh benzene. was 
found that the maximum inhibition efficiency was 
thus reduced from percent percent, indicat- 
ing remo\ sizable fraction the adsorbed 
material. 

Experiments were carried out with solutions 
commercially available inhibitor benzene 
similar manner, except that the concentration the 
solutions was determined from the fluorescence the 
solutions under ultraviolet irradiation. This inhibitor 
differed from the palmitic acid that desorption was 
negligible. Again the maximum inhibition was around 
percent, which was not decreased the attempted 
desorption experiment, 

These preliminary experiments appeared promis- 
ing, and was decided investigate large number 
amines and acids whose structures were thought 
interest. common belief that the polar 
part the inhibitor the part responsible for its 
adsorption onto the metal. view this was 
thought that compounds containing multiple polar 
groups would interest because the possi- 


bility adsorption more than one site. The use 
such compounds should increase the probability 


that given site occupied. more than one site 


were occupied, this would necessitate the molecule 
the inhibitor occupying greater area the 
metal surface, conversely fewer inhibitor mole- 
cules would required cover given area. Several 
dibasic acids, both aliphatic and aromatic, and num- 
ber dibasic amines were investigated. The results 
will discussed below. 


Steric Factors 


Mann and carried out great deal 
experimental work amines inhibitors acid 
solutions. They postulated that molecules greater 
area, measured plane parallel the surface 
the metal which the molecules are adsorbed, 
would more effective inhibitors than those 
smaller area, other factors being equal. Thus, 
branched chain amine (e.g., dibutyl tributyl) 
should more effective than straight chain amines 
such n-octyl and n-dodecyl. The effective areas 
molecules may calculated the employment 
molecular models such the Fisher-Hirschfelder- 
Taylor type. verification these assumptions was 
attempted measuring adsorption isotherms and 
inhibition efficiencies both straight and 
branched chain amines the aliphatic series. 


Similar experiments also were conducted aro- 
matic amines containing groups large areas such 
phenyl, naphthyl, and diphenyl, which one 
more groups were directly attached the nitro- 
gen atom. 


Other Factors 


Another factor great importance adsorption 
polar molecules onto solids from nonpolar solvents 
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the solubility the polar molecule the solvent. 
According Traube’s rule adsorption, ho- 
mologous series, that compound will adsorbed 
most strongly which has the least solubility. Thus, 
measured the adsorption isotherms sev- 
eral fatty acids from benzene onto charcoal, and 
found that the amount adsorbed (in moles) the 
different acids was essentially the same when the 
concentrations the acids were equal fractions 
their saturation solubility. several (amine) 
cases, these findings are borne out this study. 

Another factor which was impossible investigate 
conclusively was the basic strength the amine 
appears that adsorption increased 
increase the basic strength the nitrogen, 
other factors being equal. This will discussed 
more detail. 


Experimental Work 


The principal difficulty this work has been the 
lack suitable analytical methods for determining 
adsorption isotherms. The method used for acids 
already has been described. will recalled that 
these acids were titrated with 0.01 alkali the 
phenolphthalein end-point. The uncertainty this 
end-point best 0.25 ml, with total amount 
adsorbed (calculated difference between two 
titrations) only ml. Thus, considerable 


scattering the data may expected. 

For amines, the method was employed. 
This has the advantage that the amines may 
directly titrated the benzene solutions, The titrant 
0.01 dissolved glacial acetic acid. 
Gentian violet crystal violet may used indi- 
cators, and the reproducibility the method about 
0.05-0.1 ml. may satisfactorily em- 
ployed for all aliphatic amines, both straight and 
branched chain, and for primary aromatic amines 
such aniline and its homologs and for B-naphthyl- 
amine. can used also for benzidine, tolidine, 
methylene dianiline, and its N’, N’, tetra alkyl 
derivatives, and for all the isomeric phenylene 
diamines. 

The method unsatisfactory for a-naphthylamine 
any its derivatives because the instability 
these materials oxidizing agents such 
Nor can used for any the secondary tertiary 
aryl amines which were tried, for any aromatic 
amines which contain ring substituted nitro groups. 
Such amines are too feebly basic because the 
presence adjacent strong negative groups 
titrated satisfactorily even with strong acid 
perchloric. 

After determination the adsorption isotherm, 
the powders were dried and reacted with acetic 
acid previously described, Only one gram out 
the twenty employed the adsorption experiment 
was necessary for the corrosion test. The rest 
the powder was then desorbed with fresh benzene, 
and corrosion tests run the desorbed powders. 

most cases, the corrosion resistance the 
powder was found increase with the amount 
material adsorbed the powder, but the effective- 
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Figure 1—Adsorption and desorption isotherms and inhibition efficiency 
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Figure 3—Adsorption isotherms diamino 


ness different materials varied rather widely. De- 
sorption the powders generally decreased their 
resistance acid attack. some cases, however, the 
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resistance increased for the aromatic diamines, 
much all these solutions had discolored, 
believed that this increase corrosion resistance Was 
caused adsorption high molecular weight 
tion and/or polymerization products the 
For this reason value can attached these 
measurements. 


All the materials employed the adsorption 
experiments were high state purity. The 
aliphatic amines were the best grades obtainable 
from commercial sources and were not further 
fied. Liquid aromatic amines were used 
All other aromatic amines were recrystallized from 
benzene other suitable solvent, employing carbon 
black, and with the exception the a-naphthylamine 
and its derivatives could prepared quite pure, The 
latter materials always retain slight color. 


Treatment the Data 


Adsorption isotherms were plotted for the amines 
where satisfactory data could obtained. These iso- 
therms appear Figures 1-3. 

The data also were plotted according 
muir equation which the quantity (C/x) plot- 
ted against give linear plot. the 
concentration adsorbate solution equilibrium 
with the adsorbent. The reciprocal the slope 
gives the amount which the quantity adsor- 
that most the materials adsorbed these exper- 
ments actually formed monolayer (multilayers 
were probably formed), but the data can fairly 
closely represented such plot and for compari- 
son basis this method plotting used. 


Table presents all data for which both 
tion isotherm and corrosion rate measurements 
the amines could measured with reliability. The 
Langmuir-type plot. This value listed for each 
compound the first column opposite the name 
the compound. the next column 
concentration required effect adsorption 
monolayer, read off the Langmuir plot. 


The next two columns give the maximum 
adsorption observed and the concentration 
lution that observed adsorption. The amount 
adsorbed material hundredths millimoles 
twenty grams iron powder. Concentrations 
zene. 


The last two columns list the maximum 
inhibition observed the powder after adsorptio 
the inhibitor, and after desorption with 
portion benzene. evaluation these 
strong adsorption indicated both large 
the limiting value x,, and low 
tion required obtain relatively high 
the limiting value (i.e., the value the 
column). The efficiency the adsorbed film 
inhibitor indicated high value the sixth 
column, well small change between the 
sixth and seventh column high value the 
seventh column. 


| | | 
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TABLE 1—Amines for Which Adsorption Isotherms Could Determined 


ADSORPTION STUDIES 


for which analytical method was 
adsorption isotherm. The pow ders 0.8 Max. | Equil. 
| Limiting | Limiting | Adsorp- with Before After 
atter and drying were adsorp- Adsorp- tion! this Ad- Desorp- Desorp- 
exposed to acetic acid, and the in- Amine tion tion | Observed | sorbate tion tion 
hibition I und on the sandal de m-phenylene diamine ............. | 4.8 8.3 3.75 8.25 23 | 
posed the strongest amine o-phenylene 3.8 2.0 2.85 
mum concentration amine Methylene 4.2 7.0 6.10 
F 2.9 30 2.26 | 27.50 | 20 6 
: 5.3 | 40 3.35 | 19.80 22 


were strongly adsorbed 


powder, but none showed any in- 
hibition when the powders were ex- 
posed either acetic acid. 
Several the acids (phthalic, terephthalic, and 
trimesic) also were dissolved and the solution 
contacted with iron powder. There was difference 
the reaction rate the powder the treated and 
untreated acid. 


Discussion and Conclusions 


Although the results these investigations are 
not conclusive desired because the lack 
good data many adsorption isotherms, some broad 
generalizations may inferred. The amines will 
considered first. 


Effect Solubility 


According Traube’s rule previously stated, ad- 
sorption homologous series increases with de- 
creasing solubility (usually with increased melting 
point the adsorbate), This has been verified for 
several series. For the series methylene dianiline, and 
tetramethyl and tetraethyl homologues, 
the pertinent data are shown Table Also in- 
cluded are data other homologous series for which 
data are available. 


will seen that adsorption increases solu- 
bility reduced each the three series pre- 
sented. The exception the greater adsorption the 
m-phenylene diamine over the ortho isomer. How- 
equal concentrations solution, the ortho 
more strongly adsorbed over the range 
through which was measured. Furthermore, the 
increased amount isomer less effective in- 
hibiting attack the acetic acid, than the smal- 


Table 


The solubility methylene dianiline benzene 
and its derivatives increases with molecular weight, 


media appears that the reverse true, 
the order inhibition the hydrochloric acid solu- 
order increasing molecular weight. The 
benzidine and o-tolidine are the 


millimoles per twenty grams iron powder. 
2 In hundredths of millimoles per 100 ml of benzene at 25 C. 
3 Poor fit to Langmuir plot. 


TABLE for Which Adsorption Isotherms Could Not 
Determined 


Maximum 


Maximum Solution Inhibition 


Concentration to Which on Treated 
Amine Powder was Exposed! Powder 

a-Naphthylamine..... . | 101 | 353 
Phenyl! a-naphthyl..... | 10 | 403 
Phenyl @-naphthy! ... .| 10 | 10 

phenylene diamine. . .| Saturated? | 18 
Diphenyl p-phenylene | | 

| Saturated? 5 


1 Meq x 100 per 100 ml benzene. 
2 Saturation value was less than one meq/100 ml benzene. 
3 Solutions discolored on standing. 


TABLE 3—Aromatic Acids for Which Adsorption Isotherm Were 
Evaluated But Which Gave Inhibition Powder Tests 
Acetic Acid 


Solvent! 


Remarks 


Methanol Strongly Adsorbed 
Benzene | Strongly Adsorbed 
Benzene | Measurably Adsorbed 


p-ethoxybenzoic........... 
m-hydroxybenzoic ..... 


2-chloroterephthaloy! benzoic 


S-chiorosalicylic...........<..; Benzene Strongly Adsorbed 
| Methanol | Strongly Adsorbed 
Benzene Measurably Adsorbed 


1 Concentrations of solution were in the range 1-20 x 10-2 meq per 100 ml 
solvent. 
2 Powder showed about 5 percent inhibition. 


TABLE 4—Relationship Between Solubility and 
Various Compounds 


Adsorption for 


Melting | 
| Point, | | 

Compound | Degrees, C | Solubility! | Adsorption? 
Methylene Dianiline...... | 92-93 | 63 | 4.2 
Tetramethy! MeDiAnil.....| 88-90 325 | Less than 1.0 
Tetraethyl MeDiAnil.... .. ca.50 | Very Sol. Negligible 
128-9 27 3.7 
o-phenylene diamine ...... | 102 | 29 38 
m-phenylene diamine ...... 63 40 | 48 
p-phenylene diamine. .....} 140 11 9.3 


1 Milliequivalents per hundred ml of benzene at 25 C. 
2 Calculated from Langmuir plots at 25 C. 
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expected order judged their melting points. 
The amounts adsorption are the order de- 
creasing solubilities, and the amounts inhibition 
the powders are the same for the two materials, 
although twice much benzidine tolidine re- 
quired (see Table 1). These data will discussed 
further. 

objection the interpretation these data 
the fact that the solubility the adsorbate the 
acid, and the adsorption isotherm from 
tions inhibitor onto iron not considered. These 
would the quantities real significance, but un- 
fortunately, they cannot measured the meth- 
ods presently available. 

this connection, interest consider the 
data the three isomeric phenylene diamines. When 
solutions containing 0.07 the amine acetic 
were contacted with untreated iron powder, the rates 
attack for the three amine solutions relative 
uninhibited acid were 0.97, 0.67, and 0.78 for the 
and isomers, respectively. When powders con- 
taining the maximum amounts each these ma- 
terials adsorbed them were contacted with unin- 
hibited acid, the rates relative untreated powder 
were 0.70, 0.77, and 0.62 for the and isomers. 
When the treated powders were contacted with the 
inhibited acids, the rates relative uninhibited acid 
untreated powder were 0.66, 0.54, and 0.57 where- 
the calculated values, assuming that inhibition 
the powder and from the solution are cumulative, 
are 0.68, 0.52, and 0.48. This fairly good agree- 
ment. 

These data indicate that measurement the 
amount material adsorbed the powder not 
sufficient criterion for prediction inhibition effi- 
ciency. will seen, however, that the relative 
rates judged from the measurements the treated 
powder pure acid are least the same order 
the rates the inhibited acids the treated pow- 
ders for the particular series discussed, 


Steric 

was hoped when this work was initiated that 
information could gathered the manner 
which films various materials formed metals. 
known that fatty acids and amines form close 
packed monolayers, which the hydrocarbon chains 
are close proximity and stand nearly right an- 
gles the surface the metal. Inasmuch the 
cross sectional area the hydrocarbon chains 
known, the surface area metal powder may 
calculated from measurement the amount 
fatty acid adsorbed, Then, the same area powder 
should adsorb more less another material de- 
pending the cross sectional area that material. 

The area the fatty chain known 20.2 
square angstrom units. The areas other molecules 
adsorbed with different orientations the metal sur- 
face may calculated means scaled molecular 
models. Thus, benzidine has area about 
square angstroms measured with both nitrogen atoms 
attached the metal, square angstroms with 
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one nitrogen attached and the plane the rings 
pendicular the metal. 


The Langmuir values for monolayer coverage are 
respectively 4.3 and 3.7 meq per twenty grams 
iron powder shown Table for 
amine and benzidine, Based the Langmuir 
for octadecyl amine, (the known area octadecy| 
amine square angstroms), then the calculated 
monolayer values for benzidine are 4.3 20/80 
the molecules lie flat with both nitrogen attached 
and 4.3 20/15 5.7 square angstroms they stand 
end. The actual value (3.7) between these two 
extremes, which might interpreted meaning that 
the molecules are attached only one nitrogen, and 
are tilted the surface rather than perpendicular 
it. 


The areas calculated models for are 
increased somewhat the presence the 
groups giving flat area about square ang- 
stroms and upright area about square ang- 
stroms. The calculated adsorption maxima for mon- 
olayer formations are 1.05 and 4.3 meq for the 
two extreme positions, The actual adsorption maxi- 
mum 1.8 for tolidine, which closer the value 
for the flat lying molecule than was the case for ben- 
zidine. The adsorption tolidine appears 
stronger that both polar groups are partially in- 
volved. From melting point and solubility data, the 
two materials should adsorb about equally, with per- 
haps slight edge for the benzidine, Actually, how- 
ever, adsorption benzidine double that toli- 
dine. Apparently, the benzidine film less tightly 
held, molecule for molecule, because the percentage 
reduction corrosion acetic acid nearly the 
same for the two materials adsorbed the powder, 
although there only half much the tolidine. 
1.4 mol tolidine, while reduction per- 
cent requires 2.9 mol benzidine). 


When similar calculations are carried out for the 
phenylene diamines and for the methylene dianiline, 
the observed amounts material for monolayer for- 
mation are found greater than those calculated 
for the adsorbate lying flat with both nitrogens at- 
tached the metal. The higher molecular weight 
amines (e.g., naphthyl, phenyl naphthyl, and dipheny- 
lene diamine derivatives) were chosen for this 
vestigation because their large molecular areas. 
Thus, the molecules lie flat, only small numbers 
them should required for complete 
the surface. The only one these amines for which 
satisfactory analytical method was available was 
the Although only small amount 
the material was adsorbed (see Table 1), 
siderable inhibition was affected. Alpha 
mines are too unstable light and air for 
tory determination their adsorption isotherms. 


Other Aryl Amines 


Powders were contacted with the other amines 
listed Table but they were too weakly basic 
tiirate with These materials have large 
ular areas and low benzene solubilities. Some 
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Ortho phenylene diamine 


oon 
Ta 
ctadecy! Pathalic Para phenylene diamine 
value 


cooH 
ale 
alculated Ortho tolidine 


Terephthalic z 
ley stand 
Meta hydroxybenzoic janili 
and Tetraethyl methylene 
idine are Phenyl B-naphthylamine 
4 Phenyl a-naphthylamine WH 
5 


ertho benzcic diamine 
N- 


Diphenyl p~-phenylene 
the value diamine 


Linoleic Acid 
for ben- 
data, the CH= 
Dibenzylamine 
how- 
Dicyclohexylamine 
tightly multiple amino groups. general, however, they 
either did not adsorb all, they did, the ad- Triheptylamine 
early the film was ineffective protecting the powder 
powder from acid attack. thus appears that when the basicity 
dsorption several negative groups, the molecule 
the aromatic acids listed Table all were 
for the adsorb measurably and most were adsorbed 
dianiline, How ever, none the treated powders 
laver any inhibition. Also, experiments indicated that 
several the acids (phthalic, terephthalic, and trime- 
ogens at- gave inhibition attack when dissolved 
dipheny- may that these materials are ineffective be- 
this cause they are weak acids, and are un-ionized the 
lar areas. presence stronger acids such acetic hydro- Figure 5—Structural formulae amines mentioned text. 
Another possibility that the polarity the 
for which phenolic groups not great enough two carboxyl groups separated eighteen carbon 
lable was This cannot the complete ex- from one another, but the basic structure the 
however, benzoic acid and its salts are molecule cyclohexene ring with four side chains. 
known rust inhibitors. considerably greater The formula this compound may found with 
information must collected before satis- other acids Figure (for amines see Fig- 
conclusions can drawn the aromatic ure 5). The adsorption isotherm linoleic acid dimer 
herms. was nearly identical with that palmitic acid, and 
Vith respect aliphatic acids, the straight chain the attack acetic acid the powders containing 
acids have been discussed previously. adsorbate was also very similar that for 
amines known form close packed water-insoluble those containing palmitic acid. may concluded 
basic with the polar group attached the metal. that this material attached the metal only 
rge _Experiments also were performed dimer one carboxyl group. Thus, the case the fatty 
ome have linoleic acid, This not straight chain acid. has acids, multiple polar groups not indicate multiple 
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attachment. Data the literature also bear out this 
conclusion.® 


Branching 


The effect branching the hydrocarbon chain 
also was investigated. Several secondary aliphatic 
amines were adsorbed—diheptyl, dioctyl, dicyclo- 
hexyl, and dibenzyl. Their adsorption isotherms are 
similar shape. They not adsorb strongly, nor 
the adsorbed powder protected very much from 
acid attack. Based the number carbon atoms 
the molecule, secondary amine seems much 
less effective inhibitor than primary amine 
the same number carbon atoms. Molecular mod- 
els show that formation tightly packed monolay- 
ers with such branched chain compounds not gen- 
erally feasible with straight chains. These are 
the same conclusions which were reported pre- 
vious study' the measurement corrosion inhibi- 
tion amines hydochloric acid. 

Two tertiary aliphatic amines were investigated. 
The adsorption triheptylamine was found 
very slight under the conditions the experiment, 
while that tribenzylamine was essentially zero. 
these materials might expected adsorb 
more strongly than the corresponding diheptyl and 
dibenzylamines, the basis their molecular 
weights. The triheptylamine, nevertheless gave 
percent inhibition the powder, while the tribenzyl 


gave only percent. Evidently, even small amounts 
such high molecular weight adsorbates are some 
value because their low acid solubilities. 

liquid while tribenzylamine solid room tem. 
peratures. The adsorption the tribenzylamine from 
benzene might supposed greater, and its 
ease desorption aqueous acid less, Both 
rials have the same number carbon atoms. With 
the triheptyl, however, seven membered chain can 
attained, while the tribenzyl gives ring attached 
chain which cannot give close packing, 

This conclusion further substantiated pre- 
vious Solutions containing 0.07 amine 
give powder and coupon tests 
tively, percent and percent inhibition for the 
benzylamine, and percent and percent for the 
heptylamine. 
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Effect Long Cell Action Local Cells* 


ROBERT POPE 


Introduction 


QUESTION causes corrosion long 

structures was brought recent meeting 
NACE technical committee. One the main points 
considered was whether corrosion was being caused 
local cells long cells (i.e., long line currents.) 
Where several corrosive tendencies are present, the 
corrosion is, course, the cumulative effects all 
these tendencies and one tendency may suffi- 
ciently pronounced classed the principal 
cause the corrosion, The relative effects long 
cells and local cells can shown polarization 
diagrams. 

Long cell action occurs long structures where 
the structure anodic one area with respect 
the same structure another area more less re- 
mote from the anodic area. usually caused 
change the soil which affects the single potential 
(galvanic potential) the structure with respect 
the soil. The structure becomes anodic the area 
where the single potential less positive and be- 
comes cathodic where this potential more positive. 
the structure itself acts short-circuiting 
conductor between the two areas, the action simi- 
lar local cell but very large scale. The 
short-circuiting structure equalizes 
potential the two areas and does this raising 
the structure potential the anodic area and lower- 
ing the cathodic area. (Raising the potential 
means making more positive with respect sur- 
rounding soil and lowering means making less 
positive surrounding soil.) Because the anodic 
area and the cathodic area are remote from each 
other, the effect the same partial cathodic 
protection the cathodic area and reverse cathodic 
protection the anodic area. 

Where the long cell current sufficient neu- 
the local cell anode current, complete protec- 
tion accomplished the cathodic area, manner 
similar protection. This case will not 
discussed here has been covered 
The cases partial protection and reverse protec- 
tion are discussed below. 

Figure shows circuit representing local cell 
under the influence long cell action, The anode 
and cathode are those the local cell. LI(a) repre- 
sents long cell current the case where this current 
makes the local cell more positive with respect 
surrounding soil and LI(c) represents long cell cur- 
where this current makes the cell less positive. 
The electrode for this current reality the struc- 
point remote from the location the cell 
under study. the previous paper,’ represents 
current stop the corrosion 


* Submitted for publication March 28, 1955. This paper is a sup- 
plement to an article by Mr. Pope entitled “Cell Currents and 
otentials’ which was published in the April, 1955 issue of Corrosion 
(pages 189t-194t). 
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Abstract 


Long cell action can alleviate aggravate corrosion 
caused local cells depending the location the 
local cell. Corrosion conditions are aggravated the 
anodic area the long cell and more cathodic pro- 
tection current required stop corrosion than 
would required for the local cell alone. Corrosion 
conditions due local cells are alleviated and con- 
ceivably could eliminated long cell action the 
local cell were located the cathodic area the long 
cell. These effects are illustrated polarization 
diagrams. 


caused the local cell. will observed that the 
long cell circuit parallel with the protection cir- 
that their effects are algebraically cumulative. 


Less Positive Value 

the upper polarization diagram (Figure 1), the 
cell shown being made less positive the long 
cell current, potential LV. order accom- 
plish this change potential, the anode must 
partially depolarized sending into from the soil 
current equal “LI A.” The cathode must 
further polarized sending into current equal 
“LI C.” The total current being sent into the 
cell the long cell effect the sum these cur- 
rents, LI. This long cell current sets new 
set conditions indicated the prefixed letter 
The anode still losing current the value XAI 
and consequently, corrosion still taking place, but 
slower rate. The cathode current has increased 
the value XCI, Additional current must sent 
into the cell from the soil attain minimum protec- 
tion conditions. 

depolarize the anode its open circuit poten- 
tial, the current the anode must increased 
value A.” Because the cathode must 
the same potential the anode, must further 
polarized the anode potential feeding into 
additional current equal “MPSI C.” The total 
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PHYSICAL 


CIRCUIT 
DIAGRAM 


POLARIZATION 
DIAGRAM 
Cell Cothodic 


CURRENT 
POTENTIAL 
+ 


POLARIZATION 
DIACRAM 
Cell Anodic 


Figure 1—Circuit showing local cell under the influence long cell 
action. 


current supplied the protection circuit the sum 
these values. The minimum protection current, 


MPI, the sum the current from the long cell, 
LI, and the current from the protection circuit. Thus, 


the cathodic protection current required for 
mum protection less than would required 
there were long cell action. 


More Positive Value 

the lower polarization diagram, the cell 
shown being made more positive the long 
the anode increased “QE LV” additional 
anode current “LI from A,” making the 
anode current, The cathode must partially 
depolarized LV” reducing its current 
XCI. This reduction current accomplished draw- 
ing current from the cathode equal “LI from 

The total long cell current from the local cell 
Because the anode current increased, the rate 
corrosion increased. stop corrosion, current 
must fed into the anode the protection circuit, 
equal XAI, which therefore becomes 
A.” The cathode must polarized from “QE LY” 
the open circuit potential the anode, OAE. This re- 
quires additional cathode current equal 

The total current supplied the protection circuit 
for minimum protection the sum 
and “MPSI C,” which turn are equal MPI 
plus LI. Thus the protection current required for 
minimum protection this case greater than 
would required there were long cell action. 

Resistance the local cell circuit does not affect 
the results seriously, Such resistance can taken 
into account including resistance effects the 
polarization curves was done Figure the 
original 
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Simple Graphical Method for Checking 

The Adequacy Stress Corrosion Specimen Dimensions 
ong 
Against Stress Concentrations* 
the total 
partially ROBERT HAY 
urrent 
Introduction 

THE COURSE stress corrosion evaluation 
heat treatments for certain aluminum-magnesium 
rate 


alloys, was found necessary use thinner test 
material (0.064-inch) than that customarily used ROBERT HAY—Head the Physics Division, 


tered which were caused failures the thinner degrees from University, King- 
stress corrosion tensile test specimens at, close to, ston, and PhD from Columbia University. 
loading pin hol Columbia served assistant physics 
This re- the loading pin before returning Queen’s University 1941; 
half typical bar shown Figure four years later joined Aluminium Limited. 
with dimensions symbolically indicated. Bars ma- Hay secretary the Canadian Associa- 
oO 


chined from 0.250 inch thick material had been de- 


signed have gauge-length cross-section 
MPI square inch which meant that those bars machined 
juired for from 0.064 inch thick material were have the same Abstract 
ater than gauge-length cross-section they would need have The design problem created the anomalous failure 
not affect and the cross-sectional area was arbitrarily count stress concentrations due holes and fillets 

inch wide for the thin material, 
Failure samples the loading pin hole sug- 

gested stress concentrations near the holes. 

The shoulder fillets also could have given rise 

such concentrations, but from Lemaire’s' published 

curves geometrical stress concentration factors for 
shoulders was found that stress concentra- 

tion factors the fillet would not exceed 1.2 

most, that this possible source trouble could 

neglected. The loading pin holes, however, proved 

quite another matter. 

Geometrical Stress Concentration Factors 
Curves published Frocht and Hill? give the 
geometrical stress concentration factors holes 


plate samples subject axial tensile load applied 
through smooth-fitting pins the holes, From these 
curves was determined that the 0.064-inch stress 
corrosion bars question were subject stress con- 
centration factors 2.3 2.7 and that the stresses 
the holes exceeded those the gauge-length. 
Working out new design which, would eliminate 
such stress concentrations led the graphical con- 
struction Figure which provides rapid check 
the adequacy any particular scheme dimensions. 


Referring Figure 


Let the stress across the gauge section devel- 
oped the axial force 


Let the “nominal” stress developed across 


the section AA. 


Figure 1—Sketch half test bar with dimensions symbolically 
& Submitted for publication October 21, 1955. indicated. 
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Figure 2—Graphical presentation the constants and their relationships for designing sheet specimen stress corrosion test bars. 


Let the actual stress developed the stress 
concentration around the loading pin hole. 


where the geometrical stress concentration fac- 
tor given Frocht and Hill.? Clearly, the test sample 

Let D(1-2r/D) (1-p) 
where 2r/D, and the critical dimensional ratio 
controlling stress concentration near the loading pin 
holes. 

straight lines negative slope passing through the 
point k’=0. This point geometrical, 
course, not physical, The right half Figure shows 
together with three lines: DK, and DC. 


Limit Design 
The line tangent the curve and the 
tangent point for single value 
this point k/k’ But since 


follows that this point which thus be- 
comes the limit design, All lines lying above this 


tangent line will cut the curve two points giving 
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and maximum value for Within these 
limits k/k’ and the design “safe.” 
For all lines lying below the tangent line the ratio 
k/k’ and Sg; i.e., the design 
The choice line determined its slope, 
D/d= These quantities are related each other 
and the thickness the specimen follows: 


Therefore: 


b/t 


) 


Figure the lines are drawn that 


intercepts the ordinate axis are their values. 

Therefore the axis abscissae, can extended 

positive the left axis and the lines plotted 


for this quadrant. These 


lines will originate 0’, the point where 
and their slopes will determined the values 
“a,” and “b,” the specimen cross-sectional area the 
gauge-length. the case cited “t” was fixed 
inch and “a” and “b” had been chosen 0.5 inch 
and square inch, respectively. Therefore, 


? 4 


From the above value the line obtained. 
This line can used give scales which 


1 
a 
\ 


0.2 
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the ratio 
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its slope, 
lows: 


that their 


values. 
extended 
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These 
values 
area the 
0.064 


obtained. 
hich lay 
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out axis the left from and “a” axis 
vertically the left-hand margin the figure. 
The chosen are indicated. 

For inch sheet (point the t-axis) 
clear that square inch and inch will 
not give design because the projection 
gives the line CD, which well below the tangent 
and therefore “unsafe.” The limiting tangent line, 
DE, gives which intercepts the line 
value for with ‘‘a” held 0.5 inch once seen 
0.016 square inch—just about half the arbi- 
trarily chosen value square inch, Alternatively, 
yield strength the material, extensometer range 
some other such consideration sets square inch 
the required value for “b,” and “a” held 0.5 
inch, point the thickness axis can determined 
once the minimum allowable specimen thickness. 


Actual Working Limits 


This design “nomogram” neglects the effects 
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bearing stress and the stress concentrations arising 
“just because the hole The limiting cases 
therefore are probably not quite “safe” and actual 
working limits should chosen from lines such 
O’H and which would give value 0.575 inch 
for when “b” set 0.016 square inch. 

The dimensions actually chosen for the re-designed 
specimen bars gave line between O’F and O’H. The 
bars have performed very well subsequent testing 
with recurrence the anomalous failure loading 
pin holes that these neglected factors are probably 
order magnitude smaller than the one con- 
sidered. 
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Practical Corrosion Service Program* 


PHILIBERT 


Introduction 


the complaints most frequently made 
corrosion engineers that they are not saving 
management much money they are capable 
doing. Such situation comes about many cases 
simply because they have been unable sell man- 
agement the value overall corrosion engi- 
neering program necessary part their com- 
pany’s activities, Many corrosion engineers feel their 
activities are little appreciated and, sometimes, 
barely tolerated. 
well defined positive program frequently can 
overcome such resistance. Use the program out- 
lined this paper can accomplish such goal. 


Point 1—Preventive Work 


corrosion engineer’s work should 
ventive work well corrective work. The better 
the preventive work done, the less corrective work 
will required. 

Operating and maintenance groups plants con- 
tinually make installations replacements items 
equipment, many cases, item depleted 
service replaced with duplicate that similar 
every respect. According the proposed plan, 
such items should considered the light 
modern engineering design criteria for materials 
construction before replacement, Many times, more 
resistant material can chosen. 

The corrosion engineer normally receives wealth 
information the physical properties and chemi- 
cal resistance materials construction, Much 
this may come him from manufacturers materi- 
als equipment, Maintenance personnel would 
hesitate make application the limited infor- 
mation such recommendation. The corrosion 
engineer, however, position collect, evaluate 
and distribute such information those who would 
find useful. They would prepared, therefore, 
with useful information from known source pre- 
pared recognized authority. Such information 
could used with confidence the person whose 
job select materials construction. The cor- 
rosion engineer’s approval gives the recommenda- 
tion validity. 

example this occurred not too long ago 
Texas plant where the maintenance department had 
purchased cast iron bell and spigot pipe handle 
organic chloride Prior installation 
the pipe, the corrosion engineer’s routine distribution 
recommendation silicon iron for such service 
was received. There was still time for substitution 

made. The cast iron pipe, then surplus, was 
successfully used for water lines, Because the 


% Submitted for publication January 31, 1955. A paper presented at 
the Eleventh Annual Conference, National Association of Corrosion 
Engineers, Chicago, Illinois, March 7-11, 1955. 
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Maryland, where responsible for stand- 
ards, specifications and corrosion His 
previous experience includes work the petro- 
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committee Baltimore Chapter AWS, and 
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Abstract 


corrosion engineer’s work both corrective and 
preventive. Doing better preventive work lessens cor- 
rective work required. wide knowledge materials 
and fabrication with good spcifications cover both 
required the corrosion engineer. Frequently 
corrective corrosion metals problem the heart 
engineering problem. When specific problem 
isolated, the engineering problem usually must 
solved before the materials problem. simple sub- 
stitution materials construction frequently 
inadequate. the accumulation and distribution 
helpful preventive information, the corrosion engineer 
establishes his value consultant and recognition 
his worth follows. 


issue the corrosion engineer’s bulletin, consider- 
able amount embarrassment was avoided. Also, 
substantial amount money was saved. The 
confidence the corrosion engineer’s 
tions was enhanced considerably through this 


perience. 


Point 2—Knowledge Materials 


methods fabrication and good specifications 
cover both, required the corrosion 
These must considered the light the 
sion resistance available the finished structures 

The corrosion engineer cannot fulfill his function 
satisfactorily merely making direct 
between corrosion rates different materials, leat 
ing the substitution one material for another. 
must familiar also with the composition, the 
physical properties and the methods handling 
various materials order consider their 
suitability. Many times particular material may 
found corrosion-resistant, bu! 
because unsuitable physical properties, cannot 
considered for the 

item equipment, the fabrication 
necessary provide final properties must 
Usually, the procedures must examined and 
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ciently assure that the final fabrication 
itself, well the base material, incorporates 
adequate resistance the corrosive environment. 


well recognized that most fabricating shops 
attempt produce finished products high quality, 
according their own standards. necessary 
determine, thorough investigation, whether such 
standards fulfill the requirements the particular 
problem with which one dealing. the welding 
stainiess steel vessel, for example, the shop may 
make every effort produce welds maximum 
strength and pleasing physical contour. may well 
that this particular component, the primary 
objective was acquire unit incorporating maxi- 
mum corrosion resistance, The two goals are not 
necessarily identical. maximum corrosion resist- 
ance the particular quality which critical two 
things must done. must first specified that 
this quality required, and then will necessary 
verify that the procedures used attain the 
final conditions will such will result these 
properties. 

Many times, writing requisition which will 
forwarded Purchasing Department for pur- 
chase equipment, the use ASTM specifica- 
tion considered adequate. Sometimes, this may 
true. large part the time, however, this will not 
the case, Additional requirements above 
yond the limitations ASTM specifications must 
defined and included addition the specification. 

purchase seamless, heavy wall stainless steel tub- 
ing according ASTM A-269. Some ASTM specifi- 
cations include test uncover the presence 
susceptibility intergranular corrosion. Some spe- 
may also carefully specify internal surface 


conditions meeting close tolerances. this particular 


this 


the 
structures. 


another 


the 
handling 
overall 
rial may 
istant, 
cannot 


and 


case, $40,000 worth stainless steel Type 304 tubing 
was found completely unsuitable for the service for 
which was intended because rough internal 
surface condition and the presence substantial 
amount carbide precipitation throughout. The 
material still met all the requirements ASTM 
such case the addition intergranular 
corrosion test, the prohibition operation 
the formation the tubing, and the requirement for 
internal surface condition within reasonable toler- 
ances should have been added the specification. 
should pointed out that this not excep- 
tional case. 

Purchasing groups can buy only what they are 
asked buy. They will derive much more satisfac- 
tion from purchasing something which fills the need 
the user. They cannot accomplish this unless the 
material required properly specified them. Such 
specification can made only person who 
with the object’s end use and the means 


Which produced, This procedure must fol- 


lowed order that the specifier may clearly delineate 
Procedures which are are not acceptable, and list 
and tests which will disclose the accept- 
ability the material under the specification. 
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Point 3—Engineering Problems 


Very frequently, corrective corrosion metals 
problem only one phase engineering problem. 
The engineering problem usually must solved 
before work can done the question metals. 
Simple substitution materials construction 
often inadequate. 

Because exceptions this very general rule will 
suggest themselves, some examples which the 
rule applies will mentioned before elaborating 
upon the rule itself. 

Triplex pump used for pumping aqueous ammonia. 
The pump was designed for operation 3,000 psig 
pressure, After period shutdown for some 
months, this pump was put into use aqueous 
ammonia which sometimes contained small per- 
centage chloride contamination. Also, there was 
new operating crew the plant. Over considerable 
period time, the packing the pump, and fre- 
quently the pump rods, had replaced inter- 
vals three days three weeks. 

After some months such service, the corrosion 
engineer was asked assist with this problem. One 
the rods from the pump was sent metals lab- 
oratory. From physical inspection, the general 
appearance suggested severe acid attack, plating 
lead was found the rod the section where 
reciprocated within the stuffing box. This lead had 
been mechanically removed from leaded type pack- 
ing. This was not the packing originally specified, 
but had been substituted the operating personnel. 
From the appearance the rod alone, corrosion 
appeared the culprit. 

Upon inspecting the pump the field, however, 
and observing the operation, some other conditions 
presented themselves. was apparent that lubrica- 
tion the pump was not being effected, The pro- 
cedure for repacking the pump rods and establishing 
and maintaining lubrication was rewritten empha- 
size the importance lubrication. The same type 
rods and the same type packing originally used 
were re-installed the pump with increased empha- 
sis the importance lubrication. The pump was 
put back service. The pump then operated for 
eight weeks before the first shutdown became neces- 
sary. that time, the rods were inspected and 
showed effects corrosion. maintenance sav- 
ing approximately $10,000 per year was effected, 
not counting the production time loss chargeable 
the original high maintenance rate. 

The corrosion engineer is, first all, engineer. 
Many times, will find that reducing each his 
problems their fundamentals and considering the en- 
gineering aspects, other contributing factors such 
velocity, impingement, etc., are more responsible for his 
troubles than direct electro-chemical effects. 


Point 4—Distribution Information 


the accumulation and distribution helpful pre- 
ventive information, the corrosion engineer establishes 
his value consultant the operating departments 
his company. Recognition his worth follows. 

any program, making information available one 
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the most important functions corrosion engi- 
work. should put this information into simple, 
brief form which will read and referred to. should 
make recommendations concerning most frequently used 
applications. Most important all, should sure 
such information given form which makes 
readily available the reader. must understand- 
able. 

Most the information required different ma- 
terials construction and their corrosion resistance 
readily available. Producers metals have spent vast 
sums money developing information this subject. 
This information, plus the corrosion engineer’s judg- 
ment, will dictate the choice material for such bul- 
letins. His job receiving center. should 
condense this information and put into more useable 
form. the same time, will refresh his knowledge 
and remove any doubt may have concerning the 
matters covers. 

One the very helpful things which can done 
the preparation recommended design procedures for 
such groups maintenance divisions the company. 
most cases, such groups have minimum tech- 
nical personnel. Some good data the welding stain- 
less steel produce maximum corrosion resistance, for 
instance, would real help most shop groups. 

recent experience, idle section plant was 
put new use. This section had been constructed en- 
tirely Type 316 stainless steel. making the change- 
over, some piping changes were required. Field welding 
was used. 

Shortly after start-up the new plant, failure 
some the pipe lines was encountered. Upon examina- 
tion the field the corrosion engineer who was called 
assist, was observed that all failures were occurring 
welds. Sections welds were removed and taken 
the metals laboratory one the stainless steel pro- 
ducers. analysis the metal the weld, was dis- 
covered that columbium was present. checking fur- 
ther, was found that plant welders liked use Type 
347 electrode because its ease application. 

the suggestion the plant engineer, memoran- 
dum was prepared for distribution the welders which 
gave clear picture good practice stainless steel 
welding. meeting the welders themselves was held 
with good “chalk talk” and plenty illustrations, 
make clear the hazards involved promiscuous choice 
electrodes. 

This course action proved very effective. The 
men took new interest their work, and considerable 
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pride producing stainless steel weldments high 
quality. might also pointed out that the corrosion 
part this activity enhanced his value 
the plant very substantially. 


Point 5—Reduction Repair Bills 


Effective work corrosion engineer can save his 
company large percentage their maintenance and 
repair bills each year. 

The author has found from experience that often 
difficult put dollar value some the services 
corrosion engineer. From things which can 
uated, however, known that possible large 
organization make savings great six 
Aside from the direct savings made effective work 
particular problem, there always added 
vantage. The consciousness particular thing 
problem increased the minds all who have any 
part it. This invariably results closer attention be- 
ing paid the particular problem and generally results 
more effective operation. Many times, this alone leads 
satisfactory solution without any further work. 


Conclusion 


The corrosion engineer possesses wealth in- 
formation substantial value many the others 
who work around him. Much information available 
him from producers which has been developed 
cost far excess what his own company could 
afford spend obtain similar information. The 
help such producers dealing with problems 
indispensible and generally free. The men these 
organizations are usually the best specialists their 
lines. They are just interested the corrosion 
gineer preventing misapplications the materials 
which they produce and fabricate. 

Proper application materials construction 
from the standpoint corrosion resistance, 
specifications cover these applications, and 
fective preventive and corrective corrosion 
will save most companies large percentage 
maintenance costs, These savings will more than pay 
for good corrosion programs. 
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Vol. 
The Eff Cold Work and Heat 
value 
the Rate Dissolution Pure and 
Acids and 
Aluminum Acids and Bases 
ance and 
eval- Introduction 
AMMANN WAS the opinion that the rate 
dissolution metal invariably increases after MARTIN STRAUMANIS, present research 
the metal has been subjected cold work, and that professor metallurgy the University 
the rate drops again the values soft (annealed) Missouri, School Metallurgy, 
review the literature shows, how- Latvia, Riga. spent his post-doctorate 
the respective metal. good review the subject 1944 was director the analytical and 
approach was given and When forced leave Latvia 1944 de- 
Investigations with cold worked and heat treated Ger- 
the others and Schmid,® Herzog,’ Maass and Tam- inorganic chemistry, crystal growth and X-ray crystallography. 
available mann and Roald and 
any could The conclusions drawn Tammann already have 
The been mentioned, Wiederholt, study the dis- 
-oblems solution 99.9 percent aluminum (the balance 
these was mainly iron) 0.65 hydrochloric acid, found 
metal annealing. summarizing the re- Crane Company, Chicago, received 
sults, states that many cases exposure, cold Met. from Chungking University, 
work does not appreciably affect the resistance and PhD Met. from the Uni- 
wide variety aluminum-base alloys. Missouri, Mines and Metal- 
nce, added that cold work seemed stimulate the with corrosion. 
and attack aluminum non-oxidizing acids some 
view these uncertain results, was thought 
than pay advisable re-check the effect cold work upon 
the rate dissolution aluminum using for this Abstract 
purpose purest aluminum and copper-aluminum alloy The 99.99 percent 
amples. acid and barium hydroxide termined hydrofluoric acid, and compared 
were chosen the solutions used because these with the rates obtained with 400 575 recrystal- 
electrolytes are capable dissolving the protective specimen the same quality. 
Such not the case for hydro- There also was difference the dissolution rates 
chloric acid, where protective skin, although por- surfaces cut under different angles with respect 
article. ous, always covers the surface the This the direction cold rolling. 


skin may cause deviations the rate cold worked 
and recrystallized aluminum. Barium hydroxide was 
selected because produced somewhat higher dis- 
solution rate than sodium potassium hydroxide, 
and because the aluminum plates after the tests 


showed shiny appearance the plates had been 


Materials Used 


The aluminum sheet used this investigation for 
the determination the rate dissolution hydro- 
acid was 99.99 percent pure sample obtained 


Submitted for publication January 1955. 


The same dissolution behavior was observed with 
99.998 percent pure aluminum 0.5 barium 
hydroxide solutions; there was difference rates 
the cold rolled and recrystallized samples, except 
for cold hammered samples, which showed higher 
rates. Differential heat treatment aluminum alloys 
(with and percent copper), however, produced 
different rates; the samples heat treated 200 
exhibited lower rates dissolution. 

The conclusion reached that cold work itself 
evidently does not influence the rates dissolution 
aluminum hydrofluoric acid and barium 
hydroxide solutions. However, the effect cold work 
may felt indirectly creation cracks and 
fissures the metal, which increase the rate 
dissolution, Changes the constitution the alu- 
minum due the heat treatment the metal im- 
pure, may also influence the rates dissolution. 
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This comparison shows that the French aluminum 
was purer also the analysis had indicated. 


Rate Determination Hydrofluoric Acid 


Dissolution 


The determination the rate dissolution 
aluminum hydrofluoric acid was based the 
collection and measurement the volume 
gen gas liberated according the reaction: 


Figure 1—Sketch showing the sectioning specimens and 

from the cold rolled sheet 99.99 percent aluminum. Specimen has 

surface mm; surface attack perpendicular the rolling 

direction and the rolling plane. Specimen the same except 

parallel the rolling direction and perpendicular the rolling plane. 

Samples and are recrystallized samples (parallel rolling 
plane). 


from the Aluminum Company America, The 
analysis supplied with this material claimed the fol- 
lowing impurities: 0.0015 percent Si, 0.0007 percent 
Fe, 0.0004 percent and 0.0007 percent Mg. This 
aluminum (designated H-18 temper) 
cated from 2.5-inch 12-inch ingot which was 
scalped, heated 204 and rolled 0.375 inch slab. 
The slab was annealed for two hours 343 and 
then cold rolled final thickness 0.04 inch 
(approximately mm). 

The aluminum used for dissolution barium 
hydroxide was produced the French Company 
“Compagnie Produits Chimiques Electrometal- 
lurgiques d’Alais, Froges Camargue.” The speci- 
men was 99.998 percent pure with the following major 
impurities: 0.0009 percent Si, 0.0002 percent Fe, and 
0.0003 percent Cu. The rate determination experi- 
ments barium hydroxide were made previously 

was interest compare the dissolution char- 
acteristics these two very pure metals. the 
dissolution rates the French aluminum purest 
hydrochloric acid (reagent grade) were already 
only the rates the aluminum the 
American Company had determined. For this 
purpose one square specimen was cut from the 
aluminum sheet. was annealed 470 for one 
hour relieve stresses caused cold work and 
later was slowly cooled the furnace. Then the 
specimen was ground, polished and mounted 

The rate dissolution hydrochloric acid 
was determined under conditions nearly identical 
possible those the previous The ex- 
periments were continued (at for hours; 
average rate hydrogen evolution 18.6 cubic 
per square per minute was The 
French aluminum produced rate only 0.558 cubic 
equivalent 0.000803 dissolved aluminum). 
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The sketch the apparatus for dissolution the 
metal and hydrogen collection has 
The equipment consists 200 
Erlenmeyer flask hold the aluminum sample and 
the acid for dissolution (100 cc), stirring mecha- 
nism with mercury seal, gas burette collect 
the evolved hydrogen, and constant temperature 
water bath C). 


order protect the glass from attack hydro- 
fluoric acid, the inside wall the flask was coated 
with layer Sunoco 1290 brown This ma- 
terial was selected because four waxes tested 
showed both the best adherence the glass and the 
best resistance the attack hydrofluoric acid, 


The vertical glass rod the stirring mechanism 
was wedged the lower end into ebonite rod, 
which the aluminum sample (mounted 
lite) was fastened degree angle the 
rotational axis. The sample was rotated clockwise 
with constant speed 200 revolutions per minute. 
The stirrer was driven variable speed motor and 
electronic motor speed Glass joints 
were used wherever possible prevent hydrogen 
diffusion through the rubber connection parts, and 
the apparatus was tested from time time for tight- 
ness. The flask which the dissolution occurred 
was completely submerged the water the thermo- 
stat. The rate dissolution was calculated from the 
volume the evolving hydrogen reduced 
ard conditions and was expressed cubic 
minute per square the dissolving surface 


Preparation Specimens 


Various specimens were prepared order 
termine the difference the rates cold worked 
and recrystallized The rates 
faces laid different directions through the cold 
rolled aluminum sheet also were established. 

From the sheet the American aluminum 
scribed previously, wide strip was cut and etched 
with hydrofluoric acid reveal the 
rolling. After that the respective specimens 
cut from the sheet. They had 0.5 and square 
surface areas exposed the action the 
acid, They were mounted Bakelite, smoothed 
emery paper, and finally polished 
aluminum oxide. 


@ Sun Oil Company, Philadelphia, Pa. 
@) S, K. Heller Co., Baltimore, Md. 
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Figure shows how the samples were cut from 
the sheet. The “A” specimens had surface pre- 
pared for the attack the acid parallel the rolling 
plane. 

The surface attack the specimens were 
perpendicular the rolling plane and the rolling 
direction. were prepared follows. strip 
aluminum wide and long was cut from 
the sheet shown Figure and was filed 
uniform thickness mm. Then the strip was 
folded and mounted Bakelite. The area the 
aluminum strip exposed the acid was square 
mm. 

The surface subjected attack the 
mens was parallel the rolling direction and per- 
pendicular the rolling plane. The mounting was 
the same the case “B” samples. 

The “D” specimens were recrystallized sam- 
ples which had been heated vacuum furnace 
400 for one hour. Neither change dimensions, 
nor deformation the specimens could noticed 
after the heat 

The specimens also were recrystallized “A” 
samples. They were heated, however, tempera- 
ture 575 (one hour). 

The specimens were made the same way 
the and samples, except that the square 
surface area was etched hydrofluoric acid 
before the plates were placed into the vacuum furnace. 


Results 


was necessary first determine the rate 
dissolution the cold worked aluminum the 
chosen concentration hydrofluoric acid, and 
see whether the procedure mounting Bake- 
lite had any influence the rate dissolution. The 
latter experiments showed that the mounting pro- 
cedure did not influence the rate. The reaction (1) 
usually started with short induction period lasting 
from minutes. Next there followed flat 
maximum dissolution period (about minutes 
the acid) and finally the rate the reaction 
gradually declined. 


The figures obtained one run with “B” sample 
are shown Table was determined previously 
that the average maximum rate dissolution the 
cold rolled aluminum specimens hydrofluoric 
acid was 303 cubic per square per 
However, prior making the rate determinations 
with other cold worked samples, the rate produced 
the “A” samples was determined anew, and 
slightly higher value 319.0 cubic per square 
per minute was found. The difference only 
percent and is, thus, completely within the error 
limits rate measurements, which may frequently 
differences high percent between 
parallel runs. The rate 319 was used basis for 
with the rates obtained with other cold 
and heat treated specimens. 

The experiment Table was continued for 
longer time than shown the table order en- 
that the maximum rate dissolution had been 


Figure 2—Samples before and after dissolution. Specimen 

cold rolled aluminum sample before immersion hydrofluoric 

acid. Specimen the same sample after the corrosion experiment. 

Specimen severely attacked sample (section perpendicular 

the rolling direction). Specimen recrystallized sample after 
the corrosion experiment. Magnification about 4X. 


TABLE 1—Rate the Aluminum Specimen 


Rate in 

Time in Volume of He | A> mm? /cm?2 
Minutes in ‘cm?$ in cm3 min 
0 0 } 0 
10 0.86 | 0.86 172 
20 2.23 1.37 274 
30 3.68 1.45 290 
40 5.06 | 1.38 276 
50 | 6.51 1.45 290 
60 7.89 | 1.38 276 
70 i 9.23 1.34 268 
80 10.80 1.57 314e 
90 12.25 1.46 292¢ 

100 | 13.88 | 1.63 326¢ 
110 15.60 1.72 344° 
120 17.31 | 1.71 342¢ 
130 18.65 1.34 268 
140 19.99 1.34 268 


® Section was perpendicular to the Rolling Directions; Specimen’s exposed 
surface was 4 cm?. Hydrogen volume was reduced to standard conditions. 

*A Represents difference in volume of two subsequent readings. 

© Used for average: 324. One mm3 is = 0.000803 mg of Al. 


passed. The average maximum rate shown 
final result. 


The appearance the samples before and after 
the dissolution experiment shown Figure 
intercrystalline attack was observed the plates. 
The results obtained with the different samples are 
summarized Table Usually two runs were made 
with each specimen; the averages are given 
the 

The discussion Table will given later, but 
even quick look shows that the effect cold work 
the rate dissolution aluminum was com- 
pletely within the error limits. 
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Rate Determinations Barium 


Technique 


Samples were cut directly from ingot purest 
French aluminum. Discs were made 15.9 dia- 
meter and thick. The surface intended for the 
dissolution experiment was smoothed with file and 
then polished with polishing wheel and levigated 
aluminum oxide, The sides and the back the plate 
were protected from the attack the base rubber 
The apparatus used for rate determina- 
tions was essentially the same that used the 
work with hydrofluoric acid. The stirring rate was 
120 revolutions per 

relieve all the stresses that might still 
the prepared specimens, the aluminum discs, em- 
bedded aluminum oxide, were heated hydrogen 
atmosphere 500 for hours. Then the discs 
were quenched cold water and one surface 
each was polished again. 


check the influence deformation, samples 


v 
©) Performed by N. Brakss.' 


TABLE Effect Cold Work and Heat Treatment the 
Rate Dissolution 99.99 Per Cent Pure 


Max. Average | Difference in 
| Type of Treatment Rate in % Based on 
Specimen and Section Rate 319 
A Cold rolled (H-18 temper) 
| Previous results (303)8 
| Present results 319 
‘B ¥ Cold rolled, perpendicular to | 
rolling plane and direction 347 +8 
Cold rolled, perpendicular 
rolling plane and parallel 
rolling direction 363 +12 
Average (cold rolled Al) 343 322 all 
4 results 
D : “i A, annealed at 400 Cc 1 hour 331 + 3.6 
E i ay annealed at 575 C, 7 ‘hour 295 — 7.5 
etched 337 5.3 
| Average (recrystallized Al) 321 


aThis value is for comparison and is not in the average of 343. 


TABLE 3—Dissolution Rates 99.998 Percent French Aluminum 
and Alloys Subjected Different Mechanical and Heat Treatment 


Rates in 
mm? /cm?min 
Mechanical Heat 
Metal Treatment Treatment Single Average 
quenched 19.4 
Cold rolled None 21.2 
Cold 500 slowly 21.5 20.7 
| | cooled 20.7 
Al Cold hammered 1/5 ‘None 28.2 | 25.7 
| |_ 
Al Cold hammered 500 Cc, 15 Hours, | 21.5 | 22.1 
quenched 22.7 
Cold hammered 500 slow 21.0 
21.1 
Al + 1% Cu None | 500 C, 56 Hours, 102.4 | 105.0 
quenched 107.7 
Al + 2% Cu None | 500 C, 56 Hours, 98.8 100.0 
| quenched 101.1 | 
| 52 Hours 80.5 
| 52 Hours 81.1 


| 
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were prepared from rolled and hammered metal, 
The cold rolled discs were cut from sheet that was 
obtained rolling down aluminum block 


The samples severely deformed hammering 
were obtained follows: (1.) aluminum block 
was hammered four edges with 
clean hammer clean anvil that cylinder 
was obtained; the concave ends the cylinder were 
then filed flat (height mm). (2.) This cylinder 
was now hammered down height 
(hammering direction was perpendicular the pre- 
vious one) and diameter mm. (3.) ham- 
mering the distorted cylindrical wall this 
(perpendicularly the previous direction), the cylin- 
der, described under point was 

The plates for the dissolution experiments were 
cut from the severely deformed ends this cylinder, 

After these experiments the same plates were sub- 
jected heat treatments 450-500 for hours and 
quenched, 


Finally, the plates from the hammered metal were 
heated 500 and then the course hours they 
were slowly cooled 200 


Results 


The rate dissolution 0.5 barium hydroxide 
solution was much slower than hydrofluoric 
The reaction also started with induction period 
followed very flat maximum. Consequently, the 
duration the dissolution experiments longer 
than hydrofluoric acid. The rate reaction was 
lowed collecting the hydrogen volume liberated during 
the reaction: 


2Al Ba(OH): + 2H.0 Ba(AlO:): + 3H: 


The maximum average rates obtained with the 
heated and quenched aluminum samples are sum- 
marized Table The table also contains data 
obtained with the deformed metal. 

The French aluminum was very pure, For that 
reason the heat treatment could not affect the state 
impurities the aluminum, and hence influence 
the rate dissolution differently 
mens. the past, however, for the establishment 
the effect cold work, impure metals alloys 
were used and then were heat treated. The effect 
observed was attributed cold work the 
lease internal stresses the heat treatment. 
Therefore, was importance determine 
perimentally how different kinds heat treatment 
would influence the rate dissolution (for instance, 
for aluminum-copper alloy.) For this purpose 
alloys, with and weight percent copper 
prepared. Plates made these alloys were heated, 
described above, for hours and quenched 
cold water. One polished surface each plate was 
droxide solution (see Table 3). 


After the experiments the plates were removed 
from the dissolution apparatus and cleaned. The 
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were evened with file, polished, and again 
heated 500 for hours. Then the samples were 
slowly 200 and tempered this tempera- 
ture for hours. Such plates exhibited the 
hours long dissolution experiments lower rate 
(Table than the quenched specimens, This 
agreement with the results Roald and 
obtained with pure and impure aluminum hydro- 
chloric acid. Table definitely shows that cold work, 
with the possible exception hammering, does not 
affect the rate dissolution purest aluminum 
barium hydroxide solutions. However, various kinds 
heat treatment aluminum-copper alloys may 
produce differences rates high 20-25 percent. 
seems strange that aluminum alloys with and 
percent copper with the same heat treatment exhibit 
almost identical rates This ac- 
cordance, however, with previously published results 
that the rates dissolution impure aluminum 
bases increase only proportionally the the 
impurity addition, rate fluctuation 
such experiments are very common. Fluctuations 
resulting from undetermined causes also may explain 
why the rates produced purest aluminum, 
shown Table are low. The rates obtained 
previously with samples from the same material 
were much 


Discussion 


The conclusions which may drawn from the 
dissolution rate determinations hydrofluoric acid 
(Table are quite clear. The samples and show 
higher dissolution rate than the sample 
All three specimens were cut from the same 
aluminum sheet with the only difference being that 
the surface subjected dissolution had different 
orientation the rolling plane and rolling direction. 
However, the border line the Bakelite-insulated 
metal samples and enclosed only square cm, 
but was times long the case the 
samples (Figure and d). the borderline was 
always somewhat more strongly attacked the 
acid than the middle the the higher 
rate produced specimens and may ex- 
plained the borderline effect (see Figure 2c). Thus, 
there seems influence orientation the dis- 
solving plane relative the direction the fibres the 
cold rolled aluminum the rate dissolution. 

Furthermore, there was difference the rates 
dissolution within the limits error (which may 
about percent the present experiments) be- 
tween the cold rolled and recrystallized samples. the 
tates all cold rolled specimens and all recrys- 
tallized ones are considered, difference 
all (322 cubic per square per minute versus 
321). The cold rolling evidently does not influence 
the rate dissolution aluminum hydrofluoric 

The same situation prevailed for the dissolution 
rate the samples the highest purity French 
barium hydroxide solutions (Table 
there was difference the rates dissolution 
cold rolled and recrystallized aluminum. However, 
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the severely hammered aluminum sample displayed 
slightly increased rate dissolution, which might 
well attributed the presence slip planes, 
microscopic submicroscopic shear cracks, 
which the base intruded producing slightly aug- 
mented rate dissolution.** Evidently such cracks 
were formed the metal during the one way 
ing process. 

During the heat treatment the hammered metal 
complete recrystallization occurred, very possi- 
ble that the access from the surface the larger 
cracks through the slip planes and slip bands (the 
metal which usually more strongly attacked 
the etchant**) was closed the heat treatment 
the metal the slip planes recovered. 

The evidence for such process follows: 
Although cracks could observed microscopi- 
cally the hammered aluminum plates after the dis- 
solution experiments, submicroscopic cracks and slip 
bands nevertheless should have been present. This 
known true because the highly deformed 
and diffuse border lines the crystallites observed 
the surface the plates. The distortion the 
border lines occurred during the cold work through 

According the slip lines, planes and 
bands formed have some qualities grain bound- 
aries, During the recrystallization process (15 hours 
500 see Table nuclei usually are formed 
along these slip planes. not then they already 
were present form severely strained subgrains 
the deformed The subsequent grain 
growth then occurs boundary migration which 
spreads over the slip bands and planes, causing them 
Thus, this process may con- 
tribute substantially the decrease the rate 
dissolution the previously hammered but then 
heat treated aluminum. However, other possibilities 
explanation, not yet explored, are also possible. 

effect differential heat treatment 
the rate dissolution aluminum-copper alloys 
barium hydroxide solutions was observed, This ef- 
fect can explained follows. Inasmuch the 
solubility copper aluminum 500 approxi- 
mately percent, all the copper the and per- 
cent alloys that temperature was solid solution. 
After quenching, the copper remained solid solu- 
tion, precipitated subsequently small amounts 
either case, such alloy were then subjected 
dissolution, small copper particles would appear 
the surface and produce many local cathodes, Thus 
the rate hydrogen evolution was appreciably in- 
creased comparison with that the pure 

During the prolonged annealing process 200 
number particles the dispersed phase started 
grow the expense other smaller ones with 
the final result that the total number particles and 
the total surface the dispersed phase decreased 
the outcome the heat treatment. With the de- 
crease the number active local cathodes, the 
rate dissolution naturally decreased. 


similar explanation the effect was proposed 
also Roald and These examples show 


7 
| 
q 
| 
( 
| 
3 
be 
| 


ASSOCIATION CORROSION ENGINEERS 


that case impure metals alloys, the cold work 
effects, any, frequently may overlapped ef- 
fects caused change the constitution the 
metal consequence the heat treatment applied. 

The experiments with the heat treated aluminum 
alloys also are agreement with the results ob- 
tained with 99.95 percent aluminum. 
The quenched samples, after prolonged exposure 
hydrochloric acid, displayed higher rate cor- 
rosion than the slowly cooled samples, The potentials 
all samples, however, were practically identical. 


such identical potentials were observed with 
other metals such iron and difficult 
say why the results Tammann and dif- 
fer from those mentioned above. Unfortunately, those 
authors did not indicate how long the corrosion ex- 
periments with the cold rolled and annealed speci- 
mens were continued (plates only 0.1 thick- 
ness were used). possible that the result would 
different the plates were dissolved for longer 
time the acid. This because the behavior 
the outermost layers metal different from the 
inside layers. 

The experiments indicate that the rate dissolu- 
tion aluminum influenced not much the 
cold work itself some consequence cold 
work (i.e., the formation the metal microscopic 
cracks, fissures crevices.) Heat treatment affects 
the rate dissolution far certain conse- 
quences cold work are removed and far 
changes the distribution impurities alterna- 
tions the form and volume segregations the 
metal are produced. This correct water soluble 
are formed. But corrosion cold worked alumi- 
num proceeds nearly neutral neutral solutions, 
the result may different because formation 
insoluble corrosion products even the finest micro- 
scopic fissures the metal. the corrosion products 
basic aluminum salts) have 
volume than the metal itself, the cracks fissures 
are widened the presence newly formed cor- 
rosion products. More the corrosive liquid can 
now enter, and the fissure widening and corrosion 
process continues destroying the cold worked alumi- 
num piece. 

seems strange that the energy stored alumi- 
num during the rolling process does not influence 
the rate dissolution the cold worked metal, The 
reasons for this are follows: (1.) least por- 
tion the accumulated energy may released dur- 
ing the long storage, and relatively low tempera- 
tures where recrystallization does not occur all.** 
(2.) The strain may not distributed evenly through 
the whole sample but may accumulated small 
portions slightly increased rate dissolution 


Vol. 


may result from this situation. (3.) The residual energy 


cold work may insufficient produce rate 


substantially different (outside the limit errors) 
from that soft (annealed) metal. 
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Publication 56-4 


Report Rigid Polyvinyl Chloride 


Report NACE Technical Unit Committee T-6A 
Organic Coatings and Linings for Resistance Chemical Corrosion* 


Foreword 


OMMITTEE T-6A was organized for the pur- 

pose assembling and disseminating the 
corrosion engineer, factual and quantitative data 
the performance and limitations the various organic 
materials that are successfully used coatings and 
linings. While every attempt made factual 
the coverage application and chemical resistance 
tables and physical properties, nevertheless should 
recognized that changes compounding formula- 
tions organic materials for coatings linings en- 
hance detract from their inherent corrosion resist- 
ance characteristics. Under such circumstances, these 
reports and recommendation lists must viewed 
showing average properties only. The possibility 
changes chemical and physical characteristics 
produced various manufacturers applicators 
the material should kept mind. 


Definitions 


Rigid chloride linear chain compound 
produced the polymerization the vinyl chloride 
monomer, Various molecular weights are available, 
depending physical properties desired. The vinyl 
chloride polymer also copolymerized with such 
materials acrylonitrile, vinylidene chloride, etc., 
modify improve physical properties. Rigid vinyl 
materials are made for the most part high mo- 
lecular weight vinyl chloride polymers unmodified 
plasticizers similar materials, 

The Thermoplastic Structures Division the So- 
tiety the Plastics Industry (SPI) has set the 
designations for rigid polyvinyl chloride: 


Type I—Normal impact optimum chemical 
resistant 
Type impact—chemical resistant 


(between 1.0 and 5.0 izod impact) 


Type impact—chemical resistant 
(greater than 5.0 izod impact) 


Summary Properties 
The development rigid polyvinyl chloride has 
opened entirely new field structural applica- 


R. McFarland Jr., Hills-McCanna Co., Chicago, Illinois, chairman. 


Abstract 


The development rigid polyvinyl chloride has 
opened entirely new field structural applications. 
Rigid polyvinyi chloride structural 
strength, impact resistance and hardness replace 
metals many the same time, 
chloride offers such inherent properties extreme 
corrosion resistance, heat and electrical insulation, 
dimensional stability, low maintenance, ease fabri- 
cation, light weight and good aging. 

Unplasticized vinyl chloride has exceptional resist- 
ance acids, alkalies, alcohols and aliphatic hydro- 
carbons, The resin non-oxidizing, insoluble most 
chemicals and self-extinguishing. The maintenance 
these properties the final product depends upon 
the modifiers used specific formulations. 

Recommendations are made regarding the use 
rigid polyvinyl chloride various media. Corrosives 
which tests were made include three concentra- 
tions sulfuric acid, three concentrations hydro- 
chloric acid, two concentrations nitric acid, two 
concentrations phosphoric acid, acetic and glacial 
acetic acid, fatty acids, hydrogen peroxide, sodium 
hypochlorite, chromic acid, two concentrations 
sodium hydroxide, potassium hydroxide, water, five 
salts, three fats and oils and nine solvents. Mechanical 
properties are given for Type and Type III poly- 
vinyl chloride. 

Fabrication rigid polyvinyl chloride discussed 
detail. Topics considered this connection include 
machining methods, molding techniques and joining 
techniques. 


tions. Rigid polyvinyl chloride has sufficient struc- 
tural strength, impact resistance and hardness 
replace metals many forms. the same time, 
polyvinyl chloride offers such inherent properties 
extreme corrosion resistance, heat and electrical in- 
sulation, dimensional stability, low maintenance, ease 
fabrication, light weight, and good aging. The 
exceptional resistance vinyl chloride resin cor- 
rosive chemicals, moisture and abrasion has led 
the use unplasticized resin for the production 
unsupported rigid products. 

Unplasticized vinyl chloride resin has exceptional 
resistance acids, alkalies, alcohols, and aliphatic 
The resin non-oxidizing, insoluble 
most chemicals and self-extinguishing. The main- 
tenance these properties the final product, de- 
pends upon the modifiers used specific formulations. 
Most types vinyl chloride resin available are solu- 
ble ketones limited extent. wide range 
pigments can used vinyl chloride resin com- 
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pounds obtain unlimited variety colors, Clear 
vinyl chloride resin formulations tend discolor upon 
exposure sunlight even though the best 
stabilizing compounds are used. 


Use 


the industrial construction field rigid vinyl 
chloride resin used primarily for unreinforced 
piping, filter parts, exhaust systems, duct work, rain 
gutters, and down-spouts. Rigid vinyl chloride resin 
can formed such standard methods extru- 
sion, compression and injection molding, and calen- 
Final fabrication the end product can 
accomplished deep drawing, welding, drilling, 
sawing and threading. The successful employment 
these fabrication methods requires understanding 
the limitations thermoplastic materials. 


Forms Available 


The original PVC polymer fine white powder 
form. From this state may molded extruded 
into sheets 1/16 inch more thickness, may 
used form rods, tubes, ducts, pipes, etc. 


Effect Compounding 


Rigid vinyl resins—shapes sheets—usually are 
uncompounded except for minor pigmentation and 
stabilization, This done order that the excellent 
chemical and physical properties will retained. 


Resistances 


Vol. 


percent for hours. This appears the 
only effect exposure water. Continuous immer- 
sion tap, distilled, sea water for period years 
does not appear introduce changes. 


Inorganic Acids 


The rigid vinyls consist almost entirely 
chloride polymers. They are more resistant inor- 
ganic acids than any available material. Even con- 
centrated sulfuric acid has little effect Type 
materials, This the most chemical resistant type 
rigid polyvinyl chloride, 


Organic Acids 


Acetic, formic and similar organic acids have some 
effect vinyl chloride resins. Type rigid vinyl 
little affected percent acetic acid room 
temperature. Increased temperature increases the 
attack organic acids. This material not recom- 
mended for handling glacial acetic acid, 


Fatty Acids 

Fatty organic acids have little effect rigid 
vinyls. the acids are hot and are retained for long 
periods, there may softening effect the liquid 
level. This caused oxidation the fatty acids 
ketonic and similar oxygenated structures. 


TABLE 2—Chemical Properties Rigid Polyvinyl Chloride’ 


Mechanical properties rigid polyvinyl 
are given Table Chemical properties are listed 
Rigid vinyls have water absorption 0.10 
DATA Sodium Hypochlorite 
Type I Type Ill Chromic Acid, 40%... s 
Polyvinyl Polyvinyl Alkalies: 
Properties Units Chloride Chloride Sodium Hydoxide, 20% 
Compressive Strength. Lbs/sq 11,000 8,000 Water: 
Flexural Strength. .... Lbs/sq in 13,500 | 11,000 
3.7 4.5 Fats and Oils: 
Very difficult Very difficult Chlorinated Hydrocarbons... | NR 
| | 
0.10 0.10 May some attack liquid level prolonged exposure elevated 
temperature. 
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Alkalies 
Rigid vinyls are resistant inorganic alkalies 
all 


Salt 

The rigid vinyls are resistant all common salts 
and should not affected them even continu- 
ous immersion for periods many months years. 
Complex industrial salt solutions may contain small 
amounts contaminates the form organic ma- 
terials, here such complex mixtures exist the rigid 
should tested under operating conditions, 


Oxidizing Agents 

Rigid vinyl chloride compounds are extremely re- 
sistant oxidizing agents such strong sulfuric 
acid, nitric acid, chromic acid, hydrogen peroxide, 
sodium hypochlorite, and similar materials. The Type 
vinyl compound the most resistant organic 
material available for such oxidizing media. 


Solvents 

All rigid vinyl compounds are softened, not 
actually dissolved, organic solvents such 
ketones, esters, ethers, and chlorinated and aromatic 
hydrocarbons. They are inert such materials 
alcohols and aliphatic 


Oils and Greases 


Rigid vinyl compounds are resistant all common 
mineral oils and greases. They are resistant well 
tocold animal and vegetable oils. these materials 
the liquid level extended exposures elevated 
temperatures may cause the rigid vinyl soften, 


Temperature Resistance 
Rigid vinyl structures are not recommended for use 


above 150 


Flammability 


Rigid polyvinyl chloride will not support combus- 
tion and self-extinguishing. 


Fabrication Rigid Polyvinyl Chloride 


general rigid polyvinyl chloride may fabri- 
cated extrusion, calendering, finishing, joining and 
various types molding and machining. Sheets 
and plates one-inch thickness, and tubes, pipes, 
tods and bars all sizes rigid polyvinyl chloride 
are available for fabricating finished articles. 


Machining Methods 


Machining rigid vinyls can accomplished with 
present practices. Methods used best advantage are 
those required for light metals. The most important 
point remember provide for efficient heat re- 
moval from the tip the cutting drilling tool. This 
breakdown the polyvinyl chloride and 
the resulting liberation hydrogen chloride, cool- 
ant recommended most machining operations. 

addition machining, rigid vinyls can drilled, 
‘awed, and fabricated without difficulty with all types 
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hand and machine tools. Finishing edges can 
effected woodworking planes and routers, well 
belt and disc sanders, 


Molding Techniques 


Draw Forming. One the most valuable proper- 
ties rigid chloride that can formed 
temperatures between 260 and 300 Between 
these temperatures the rigid vinyl becomes soft. 
Sheets, plates, tubes, and pipes can bent, curved, 
and formed other methods without difficulty. This 
molding technique usually referred 
forming.” can accomplished several methods. 
Use male and female mold, compression 
molding, one method, The hot sheet rigid vinyl 
placed between the male and female mold and with 
slight pressure drawn into the shape required. 

Another method manual-stretch-forming. The 
hot sheet clamped one side male form, pulled 
taut hand over the rest the form, and held 
clamp until cooled. Vacuum air pressure forming 
the method most often used The 
sheet generally clamped, heated radiant heat- 
ing element, and sucked vacuum forced air 
pressure into female over male mold. 


Draw-forming methods provide excellent means 
fabricating rigid vinyl sheets, One precaution must 
observed, The articles formed these methods 
will have “memory.” Stresses created the material 
during forming tend return the various sections 
their original shape reheated the critical tem- 
perature. Formed parts must kept rigidly clamped 
until they have cooled sufficiently retain their 
shape. 


Injection Molding. Flow properties rigid poly- 
vinyl chloride resins make them difficult mold 
injection methods, The Type III compound, however, 
can injection molded into excellent pipe fittings 
such T’s, L’s, couplings, etc. 


Joining Techniques 


general the methods used for joining metals and 
wood can adapted joining rigid vinyls. Bolting, 
welding, riveting and cementing are few the 
methods which can used. required, screwed 
bolted joints can made. There one precaution 
follow design joints: Serious consideration 
should given the type threads used and 
whether not the joint should supported with 
steel for added strength, 


Welding Methods. 

Unplasticised polyvinyl chloride does not have 
melting point. begins soften 170 and be- 
comes progressively more fluid until begins flow 
about 360 The latter temperature, with small 
amount pressure, homogeneous bond (weld) can 
made between sections rigid vinyls. One method, 
the most important for producing this weld, the 
hot gas 

The principle the hot gas welding method simi- 
lar that oxyacetylene welding metals, The 
torch used the hot gas “flameless” type. The 
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filler rod should similar composition the sec- 
tions rigid vinyl being welded. The torch may 
heated electrically gas flame. The temperature 
the stream hot gas air may regulated 
the heating unit temperature. any case, the 
temperature the orifice the torch should 
between 400 and 600 for proper welding. The filler 
rod placed into the joint welded the hot 
gas stream will simultaneously heat the rod and sec- 
tions rigid vinyl. Multilayer welds for materials 
thicker than 5/32 inch can easily accomplished 
the hot gas welding process. 


Cementing 
Unplasticized polyvinyl chloride can cemented 
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without difficulty. This joining method generally 
most important when thin sheeting, foils and tubing 
are being Rigid vinyl piping can laid 
with cement joints, The cement used ordinarily 
made the rigid vinyl material being jointed dis. 
solved appropriate solvents. Solvents used 
fully the past are cyclohexanone and tetrahydro- 
furan. cement approximately percent total 
solids can made using these 

Sometimes advantageous cement com- 
bination with hot gas welding. This has been prac- 
ticed some piping joints. has been reported that 
welding and cementing compliment each other 
achieve completely pressure-tight fits. 
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Report Epoxy Resins 


Report NACE Technical Unit Committee T-6A 
Organic Coatings and Linings for Resistance Chemical 


Foreword 

OMMITTEE T-6A was organized for the pur- 

pose assembling and disseminating the 
corrosion engineer, factual and quantitative data 
the performance and limitations the various or- 
ganic materials that are successfully used coatings 
and linings. While every attempt made 
factual the coverage application and chemical 
resistance tables and physical properties, never- 
theless should recognized that changes com- 
pounding formulations organic materials for coat- 
ings linings enhance detract from their inherent 
corrosion resistance characteristics. Under such cir- 
cumstances, these reports and recommendation lists 
must viewed showing average properties only. 
The possibility changes chemical and physical 
characteristics produced various manufacturers 
the material should kept mind. 


Definitions 


Epoxy resins are class condensation polymer 
formed the reaction bisphenol with epichloro- 
The reaction forms linear polymer with 
reactive groups, hydroxyl and epoxide. The only 
thain linkage this polymer other than carbon-to- 
carbon ether linkage. This accounts for the 
order chemical resistance these resins. 
Because the phenolic hydroxyl group has been etheri- 
ied, these resins exhibit generally good color and 
retention. Epoxy resins form good continuous 
and therefore are suitable for use protective 


Summary Properties 


Through the hydroxyl and epoxide groups the 
resin molecule, wide range reactions 
possible with materials such amino resins, phenolic 
polyamide resins, vegetable oil fatty acids, 
Through use the above re- 
materials “curing agents,” coatings may 
which give various degrees chemical re- 


and corrosion protection, These coatings are 


thermoset and, therefore, lend them- 
‘elves use applications temperatures where 
thermoplastic type coating would not suit- 


R, McFarland, Jr., Hills-McCanna Co., Chicago, Illinois, chairman. 


Abstract 


Baked epoxy resin finishes yield coatings which give 
maximum resistance alkalies, solvents, most acids 
and general chemical fumes. With the air-dried sys- 
tem which the epoxy resin reacted with oil fatty 
acids form ester, the coatings have limited 
solvent and chemical resistance. The resistance 
corrosion, however, good. With the air-dried sys- 
tem which the basic epoxy resin dissolved 
suitable solvents and blended with amine, the 
coating does not develop full chemical resistance for 
several days. After this time shows generally good 
resistance chemical fumes, alkalies, acids and salt 
solutions. 

Recommendations are made regarding the use 
epoxy resins various media. Corrosives which 
tests were made include three concentrations sul- 
furic acid, three concentrations hydrochloric acid, 
two concentrations nitric acid, two concentrations 
phosphoric acid, glacial acetic acid, water, two 
concentrations sodium hydroxide, ammonium hy- 
droxide, oxidizing agents, three fats and oils, three 
gases, aldehydes, amines, eight solvents, five salts, 
and four miscellaneous materials, Epoxy phenolic 
baked coatings, epoxy amine cured coatings and 
epoxy ester coatings are considered separately 
connection with recommendations for use the 
above media. 

Application epoxy resin coatings considered 
briefly. Topics discussed include coverages, surface 
preparation, primers and application methods. Physi- 
cal properties epoxy resins are outlined briefly, 


able. Because the carbon-to-carbon ether link- 
ages within the epoxy resin molecule, these resins 
are extremely stable the action alkali and have 
reasonable resistance most acids. The degree 
resistance determined the type and amount 
“curing agent” used. distinguish between baked 
and air-dried type epoxy resin coating finishes, 
these generalizations may drawn: 


Baked type finish: epoxy resin cured cross- 
linked with phenolic amino resins; yields 
coatings which give maximum resistance 
alkalies, solvents, most acids, and general 
chemical fumes, 


There are two types air-dry systems: 


(a) system which the epoxy resin re- 
acted with oil fatty acids form ester. 

(b) system which the epoxy resin 
“cured” from solvent solution with poly- 
functional amines. 
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The esters (a), because their linkage, have 
limited solvent and chemical resistance. Their re- 
sistance corrosion has been found good. 
long oil lengths, they may used surfaces that 
are not meticulously clean, The short oil length 
esters may cured with amino resins baking 
finishes give improved chemical resistance, ad- 
hesion, flexibility, and impact resistance. 

the second type air-dry finish the basic epoxy 
resin dissolved suitable solvents and blended 
with amine, such diethylene triamine, time 
use. The initial drying stages this coating are, 
therefore, solvent evaporation. matter hours 
hard chemical resistant coating Full 
chemical resistance not obtained, however, for sev- 
eral days, This coating has generally good resistance 
chemical fumes, alkalies, acids, and salt solutions. 
The coating cures completely polymerization (ex- 
cept for the solvent Because this 
the amine catalyst must packaged separate 
container and mixed time use. Once mixed, the 
“not the mixture limited. 


Forms Available 

Epoxy resins with wide range physical prop- 
erties are Melting points range from less 
than much 155 with the resins most 
generally used corrosion resistant coatings having 
melting points ranging from 155 Epoxy 
resin coatings may applied any the con- 
ventional application methods. These include dip, 
spray, brush, roller coat, with this variety 
methods available possible get good 
range film thickness. good practice apply 
minimum seven mils multiple coats for best 
chemical resistance where the material continu- 
ously exposed highly-corrosive media such acid 
alkali atmospheres. 


Effect Compounding 
Epoxy resins the form cold-cut solvent solu- 
tions, esters solvent solutions, may pig- 
mented with nearly all common pigments any 
the conventional methods, Epoxy resin coatings re- 
quire careful formulation develop flexibility, ad- 
hesion, and stability. 


Resistances 


Water and Moisture 
Physical and chemical properties epoxy resins 
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are given Tables and respectively. Resistance 
epoxy resin coatings water and moisture not 
amine-cured epoxy coatings the 
water absorption amounts approximately 0.66 
cent weight after hours water room 
perature. Long-time immersion shows significant 
increase over this figure. The moisture vapor 
mission mils thickness aproximately grams/ 
100 square inches/24 hours and pressure 
paint film but high compared most chemical 
sistant coatings, The epoxy resin-amine cured coat- 
ings have been evaluated practical service. Where 
properly formulated both the epoxy resin ester and 
epoxy resin-amine cured system were found 
sess excellent corrosion resistance. 


Inorganic Acids 


Epoxy resin coatings have been found have good 


TABLE 2—Chemical Properties Epoxy Resins’ 


TABLE 1—Physical Properties Epoxy Resins 


Thermoplastic (TP) or Thermosetting 


| 0.66 percent by weight in 24 
| hours. 
Weathering | Good—chalks rapidly but main- 


tains film integrity 


Dielectric strength, volts/mil at 60 cycles. | 400 


Resistance to moisture vapor transmission Two grams/100 square inches/24 
hours/10 mils thick at 95 F and 
42 mm mercury pressure differ- 
ential 


Epoxy 
Ester 
Coating 
Epoxy Epoxy (Not rec- 
Phenolic Amine ommend- 
Baked Cured ed for im- 
CORROSIVE Coating Coating mersion 
Acids: 
R R LR 
LR LR NR 
Hydrochloric, R R LR 
LR LR LR 
R R R 
Water: 
Alkalies: 
Sodium Hydroxide, 20%.......... R R NR 
R R NR 
Ammonium Hydroxide, 10%...... R LR LR 
Oxidizing Agents................ NR NR NR 
Fats and Oils: 
Gases: | 
Solvents: 
Alcohol Ethyl and Above........ 
Aromatic Hydrocarbons.......... R R LR 
Chlorinated Hydrocarbons 
Salts: 
Wetting Agents (Ionic and 
Miscellaneous: | 
Hydrogen Peroxide, 30%......... NR NR | NR 
Sodium Hypochlorite............ | NR NR NR 


1 Code is as follows: R—Recommended; NR—Not Recommended; 
LR—Limited Recommendation. 
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resistance most inorganic non-oxidizing acids; 
however, concentration and temperature are the 
factors that under certain circumstances 
under proposed service conditions should 
continuous exposure, coatings mils thick better 
are the exterior equipment and 
structures subject spillage acidic atmospheres, 
the epoxy resin coatings have shown good durability. 
Almost all formulations baked, amine-catalyzed 
epoxy resin coatings will withstand non-oxidizing 
mineral acids and many organic acids room tem- 
perature, are not resistant sulfuric acid above 
percent nor nitric acid above percent. 


Conditions 


The epoxy resins are not generally recommended 
for severe oxidizing conditions such concentrated 
sulfuric acid, nitric acid, chromic acid, hydrogen per- 
oxide sodium hypochlorite 


Organic Acids 


Organic acids the formic and acetic type are ex- 
ceptionally penetrating, and tests should made 
solutions containing these acids before large applica- 
tions are made. Organic acids high molecular 
weight, such fatty acids, are less problem. 
general all three types the epoxy resin coatings 
are resistant contact with fatty acids except 
high temperatures, 


Alkalies 


Baked epoxy and amine-cured coatings have, 
general, excellent resistance alkalies. This true 
even long-time continuous immersion concen- 
trated caustic soda temperatures the 200 
range. Excellent resistance alkaline salts ob- 
tained. The formula the coating important inas- 
much all ingredients must alkali resistant. The 
epoxy ester coatings are not recommended for caustic 
exposure, 


Salt Solutions 


Epoxy resin coatings have shown good resistance 
most salt solutions and can used tempera- 


Solvents 


The epoxy resin baked coatings have unlimited 
resistance alcohols, aromatics, aliphatics, and most 
the so-called “active” solvents. Low boiling ke- 
tones like methyl ethyl ketone acetone will soften 
the film prolonged exposure. Recovery com- 
minutes. The air-dried epoxy resin-amine 
tured system has very good resistance aliphatics, 
and aromatic solvents. Its resistance 
ketones good, but more “active” solvents are not 
for prolonged exposure, This system 
will stand splash spillage active solvents. The 
the epoxy ester coatings depends the 
acid with which they are modified. 
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Oils 


Epoxy resin coatings, general, are resistant 
all common oils whether mineral, animal, vege- 
table. They are unaffected gasoline, diesel oil, 
lube oil, other aliphatic hydrocarbons. 


Temperature Limitations 


Date are incomplete this time regarding all the 
temperature limitations epoxy resin coatings, Ex- 
perience has indicated that they are safe for atmos- 
pheric corrosion resistance temperatures the 
range 250 For continuous exposure most 
corrosive chemicals 150 safe temperature. 
Where temperature factor, tests under service 
conditions should made. 


Toxicity 
Depending the formulation the manufac- 


turer, properly cured films the epoxy resins are 
non-toxic and suitable for use with food products. 


Adhesion and Abrasion Resistance 


general, the epoxy coatings when thoroughly 
cured have excellent resistance rubbing and scuff- 
ing. Because this, they are being used many 
places floor coatings. properly prepared metal 
surfaces the adhesion epoxy coatings good, 
properly prepared concrete, adhesion excellent. 


Hardness 


The hardness epoxy resin films are determined 
the type and amount curing agent used. Baked 
films show pencil hardness 9H, whereas the 
air-dried amine-cured systems shows pencil hard- 
ness and Sward hardness 33. 


Weathering and Aging 


Epoxy resin coatings generally show good reten- 
tion flexibility, impact, and color upon aging. 
direct weathering, epoxy resin coatings have been 
found resistant cracking and checking 
both steel and wood. Epoxy resin coatings tend 
chalk heavily under severe weathering conditions. 
This problem general for epoxy coatings however, 
the outdoor durability not seriously limited under 
mild weather conditions. 


Electrical Properties 


Epoxy resins have been used printed circuit 
and wire coatings because their high insulating 
strength. Epoxy resins have dielectric strength 
400 500 volts per mil cycles and insula- 
tion resistance greater than ohm-cm. 


Application 


Epoxy resin coatings are supplied solvent solu- 
tions which, after solvent evaporation, cure oxida- 
tion and polymerization, reaction with heat con- 
vertible resins, polymerization only. Liquid 
grades epoxy resins are available which are used 
solvent free systems specialty coatings 
castings, laminates, and adhesives. 
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Coverages 

Coverage will depend such factors vehicle 
formulation, pigmentation, and pigment loading, 
may vary between 50-500 square feet per gallon per 
coat. 


Surface Preparation 

For maximum resistance corrosion whenever 
epoxy resin coating used for immersion 
purposes, steel surfaces should thoroughly sand 
grit blasted. Under conditions where epoxy resins 
are used maintenance coatings, and where condi- 
tions are not severe, sandblasted surface may not 
necessary. clean, dry surface, free all dirt 
and grease, rust, and mill scale 
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Priming 

Primers based air-dry epoxy ester formulations 
are available any the conventional 
inhibitive pigmentations, Usually they are not 
able for immersion conditions. 


Methods 

Epoxy resin coatings may applied any 
the conventional methods now used including brush, 
spray, dip, roller coat, flow coat, Films 
may air-dried, force-dried The baking 
schedule depends the formulation 
desired. 
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Foreword 


OMMITTEE T-6A was organized for the pur- 

pose assembling and disseminating the 
corrosion engineer, factual and quantitative data 
the performance and limitations the various or- 
ganic materials that are successfully used coatings 
and linings. While every attempt made 
factual the coverage application and chemical 
resistance tables and physical properties, neverthe- 
less should recognized that changes compound- 
ing formulations organic materials for coatings 
linings enhance detract from their inherent corro- 
sion resistance characteristics, Under such circum- 
stances, these reports and recommendation lists must 
viewed showing average properties only. The 
possibility changes chemical and physical char- 
acteristics produced various manufacturers 
applicators the material should kept mind. 


Definition 


Chlorinated rubber the completely saturated 
product obtained reaction natural rubber with 
The reaction yields product with aver- 
age chlorine content percent. Chlorinated rubber 
several viscosity types. 


Summary Properties 


Chlorinated rubber one the most practical 
film-forming materials which are resistant 
alkalies, salts, oxidizing agents, mineral oils, 
moisture, and fungus growth. the case with 
many other film-formers, useful chlorinated rubber 
are made compounding with resins (for 
and gloss), plasticizers (for flexibility and 
toughness), pigments stabilizers. Chlorinated 
tubber coatings, properly formulated with any one 
popular petroleum solvents rich 
can applied brush, spray, dip, 


Although many properties chlorinated rubber 
are dependent modifying agents, certain 


Jr., Hills-McCanna Co., Chicago, chairman. 
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Report Application Techniques, Physical Properties 
And Chemical Resistance Chlorinated Rubber Coatings 
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Organic Coatings and Linings for Resistance Chemical 
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Abstract 


Chlorinated rubber can formulated into coatings 
which exhibit excellent resistance most acids, 
alkalies, salts, mineral oils, moisture and fungus 
growth. Resistance oxidizing agents generally 
good but dependent temperature and concen- 
tration the oxidizing agents. Chlorinated rubber 
has excellent electrical properties and non- 
flammable. 


Recommendations are made regarding the use 
chlorinated rubber coatings various media. Corro- 
sives which tests were made include eight acids, 
water, five alkalies, six oxidizing agents, eight salt 
solutions, eight solvents, three fats and oils, chlorine, 
bromine, iodine, carbon dioxide, sulfur dioxide, and 
hydrogen sulfide. Recommendations these media 
are made both for temperature 120 and for 
room temperature (70 F). 

Physical properties chlorinated rubber are given. 
Application coatings discussed detail with 
attention given coverage and shipping data, flam- 
mability and toxicity, surface preparation, priming, 
and application methods. Properties applied coat- 
ings and linings are considered with respect tem- 
perature limitations, impact and abrasion resistance, 
hardness, aging, toxicity and odor, weight, and elec 
trical properties. 


properties are inherent the 
Chlorinated rubber thermoplastic; therefore has 
temperature limitations. soluble some degree 
all classes commonly used solvents with the 
exception alcohols, aliphatic hydrocarbons, and 
water. Because its high chlorine content chlo- 
rinated rubber nonflammable. 


Chlorinated rubber can formulated into coatings 
which exhibit excellent resistance most acids, 
alkalies, salts, mineral oils, moisture, and fungus 
growth. Resistance oxidizing agents generally 
good, but depends temperature and concentration 
the oxidizing agents. The excellent electrical prop- 
erties chlorinated rubber, coupled with its chemi- 
cal resistance and nonflammability, make good 
base for electrical cable coatings. Chlorinated rubber 
coatings also are useful stop-off lacquers and for 
equipment protection electroplating operations. 


Forms Available 


Chlorinated rubber coatings designed for corrosion- 


Vol. 
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control use are available and generally use the 
following forms: 


coatings about mils thick applied 
brush spray multiple coats. These 
coats dry primarily solvent evaporation. 


bo 


trowel-applied sprayed coatings heavy 
consistency mastics percent solids. 
Such mastics can applied 
thickness one coating. Unlimited thicknesses 
are obtainable multiple coats. 


Coatings applied from solvent solution are gen- 
eral use the protection plant structures and 
equipment exposed corrosive fumes and chemicals. 
Such coatings also are widely used masonry walls 
and floors because their excellent alkali and water 

Mastic coatings are useful under corrosive condi- 
tions cases where cushion necessary protect 
the substrate from high abrasion and impact. Fire 
resistant, light-weight mastic coatings are available 
for use insulation automobiles, trucks, railway 
cars and aircraft. addition this they can 
used connection with corrosion protection plaat 
structures and equipment. 


Effect Compounding 


previously stated, chlorinated rubber must 
formulated with resins and plasticizers useful 
coatings are obtained. Where maximum re- 
sistance acids, alkalies, and other corrosive media 
desired, suitable modifying agents should em- 
ployed. For maintenance coatings subject corro- 
sive elements, resins such the hard chlorinated 
biphenyls are excellent. Inert plasticizers, such 
the liquid chlorinated paraffins 
phenyls, should used. The chlorinated rubber 
coating best formulated all the modifying 
components are inert the corrosive agents 
which the coatings will exposed. 

Experience indicates that the general range 
composition useful solvent-applied chemical-resist- 
ant maintenance coatings normal pigment content 
given Table Unpigmented coatings are not 
recommended for outdoor exposure because the 
tendency chlorinated rubber discolor the 
presence sunlight ultraviolet light. Although 
pigmented coatings have good resistance ultra- 
violet light, they are improved the use sta- 
bilizers. Proper stabilizers should incorporated 
chlorinated rubber coatings inhibit the formation 
acidic degradation products during long term 
aging. 

Mastic coatings differ from normal solvent-applied 
coatings that they contain relatively high pro- 
portion pigment, especially silicates, and are ap- 
plied heavy consistencies. 


TABLE 1—Composition Coatings 
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Resistances 


Water and Moisture 


Physical and chemical properties 
rubber films are given Tables and 
Chlorinated rubber film absorbs water the rate 
about .27 percent hours percent relatiye 
humidity, The water vapor transmission about 
grams per 100 square inches per hours per 
thickness and 100 percent relative humidity 
gradient. Absorption and transmission values 
chlorinated rubber compounded with resins, 
ticizers, and pigments will depend the 
ingredients used, but generally they can expected 
slightly greater than the above values. 
rinated rubber useful base for deck and 
paints because its resistance salt-spray, The 
material can used also marine coatings the 
antifouling type. Its rapid-drying properties reduce 
drydock time. 


Inorganic Acids 


Chlorinated rubber coatings are easily formulated 
resistant most the common inorganic 
acids room elevated temperatures 
(to 140 chlorinated rubber coatings are effective 
barriers dilute acids even under continuous 
posure conditions. Suitability chlorinated rubber 
coatings for exposure concentrated mineral acids 
depends the temperature and type service (con- 
tinuous intermittent). minimum film thickness 
ment and structures exposed acid splash spill- 
age acidic atmospheres. 


Conditions 


Chlorinated rubber coatings have excellent resist- 
ance many oxidizing agents room 
elevated temperatures, such 120 their te- 
sistance lower. Under such conditions 
deterioration the coatings. With other strong 
oxidizing agents chlorinated rubber coatings 
tested under the expected service conditions 
verify their suitability. 


Organic Acids 


The lower aliphatic acids, such acetic acid, caus 


TABLE 2—Physical Properties Chlorinated Rubber 


Thermoplastics (TP) or Thermosetting (TS)............... 


Water absorption! of free film, percent at 86 percent relative 


Water vapor transfer! of free film, grams/100 square inches 
mil in 24 hours at 95 F and 100% relative humidity......| 1.0 


Maximum safe temperature for continuous coatings ex- 
posure under: 


| Excellent 


Vehicle Solids 


Material (Percent Weight) 


192t 


None 


Dielectric strength! free film, volts per 2,300 


1 Unmodified chlorinated rubber. 
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degradation chlorinated rubber coatings unless 
such acids are concentrations percent less 
at, room temperature, Although they are 
not fatty acids, chlorinated rubber coat- 
ings good protection against food acids (such 
acid). general, best test the coating 
exposure under service conditions, 


Alkalies 

Chlorinated rubber can formulated into coatings 
with good resistance all the common alkalies 
with the exception concentrated ammonium hy- 
droxide dilute ammonium hydroxide above room 
temperature, 


Chlorinated rubber especially useful formu- 
lating coatings for all types masonry (including 
concrete floors) because its resistance alkalies 
and moisture, also useful finishes for dairy 
and bottling plants where many other types fin- 
ishes are attacked spillage strong washing 
solutions. 


Salt Solutions 


Coatings with chlorinated rubber base have ex- 
cellent resistance all types salt solutions. 
izable salts acids which degrade chlorinated rub- 
ber coatings not cause bad effects because only 
very low acid concentration obtained hydrolysis 
the salt. 


Solvents 


Chlorinated rubber softened dissolved 
nearly all classes the common solvents with the 
exception alcohols, aliphatic hydrocarbons, and 
water. Consequently, chlorinated rubber coatings 
cannot expected have generally good resistance 
solvents. When selecting chlorinated rubber 
coating for protection against the three latter types 
solvents, tests should run ensure that all 
the coating components are resistant these solvents. 


Fats and Oils 


Chlorinated rubber coatings have excellent resist- 


mineral oils. Chlorinated rubber sensitive 
fats and oils animal vegetable origin, but 


possible formulate coatings resistant vege- 
table oils modification with amine-aldehyde resins. 


Properties Applied Coatings and Linings 
Temperature Limitations 


The temperature limitations chlorinated rubber 
depend large degree the resins, 
pigments, and stabilizers used com- 
the coating. typical coating formulated 
maximum chemical resistance (contains chlo- 
resins and plasticizers sole modifying ob- 
300 temperatures approaching 300 deg- 
occurs rapidly unless appropriate heat 
are incorporated. 


Normally recommended that chlorinated rub- 


REPORT CHLORINATED RUBBER COATINGS 


ber coatings not subjected continuous dry heat 
temperatures above 225 250 Safe maximum 
wet temperature about 140 There are numerous 
commercial installations, however, where chlorinated 
rubber coatings are giving satisfactory service 
temperatures 180-200 moist atmospheres. For 
intermittent service, 
recommended that individual coating 
formulations tested for suitability before subject- 
ing them continuous exposure temperatures 


excess 140 


With decreasing temperature, chlorinated rubber 
coatings increase hardness and brittleness. Normal 
formulations afford good general protection down 
—10 and special formulations can made which 
will withstand even lower temperatures. 


TABLE Properties Chlorinated Rubber 


cn 


the above limits can ex- 


Resistance 


Room Temp. 


Corrosive Medium | (70 F) 120 F 
Acids: | | 
Hydrochloric, Concentrated................. R | NR 
Lower Fatty, e.g., Acetic, 20%.............. 
Lower Fatty, e.g., Acetic, Concentrated. ..... | NR | NR 
Higher Fatty, e.g., Oleic. ...........02cc0e | NR | NR 
Water: | 
Distilled R R 
Alkalies: 
Sodium Hydroxide, Dilute.................. R | R 
Sodium Hydroxide, Concentrated............ 
Ammonium Hydroxide, Dilute.............. R NR 
Ammonium Hydroxide, Concentrated........ 
Oxidizing Agents: 
Hydrogen Peroxide, 30%..........e-ceceees R | NR 
Calcium Hypochlorite... R R 
Sulfur Dioxide Solutions.................... NR NR 
Salt Solutions: 
Solvents: 
Chlorinated 
Aromatic Hydrocarbons. .. 7 NR NR 
Aliphatic Hydrocarbons. LR LR 
Alcohol (methyl, ethyl & butyl). LR LR 
Esters 
Ketones 
Fats and Oils 
Halogens (Moist): 
Gases (Moist) 


1 Code is as Follows: R—Recommended; NR—Not Recommended; 
LR—Limited Recommendation (See Notes.) 


2 Type of formulation definitely affects chemical resistance. 
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Impact and Abrasion Resistance 


Although chlorinated rubber does not retain the 
flexibility and elasticity natural rubber, coatings 
based chlorinated rubber have fair good im- 
pact resistance comparison other coatings. 
Abrasion resistance, under wet dry conditions, 
also fair good but depends the specific for- 
mulation, Under conditions where the coating 
likely subjected high impact and abrasion 
the use chlorinated rubber mastics should in- 
vestigated. Mastics can easily applied achieve 
thick coating (up one application) 
which will afford better cushion than the relatively 
thin films applied from solution, 


Hardness 


Films unmodified chlorinated rubber have Sward 
hardness values about 70-80. Formulated coatings, 
depending their exact composition, have Sward 
hardness values 20-50. 


Aging 

Properly pigmented chlorinated rubber coatings 
have consistently exhibited good protection at- 
mospheric conditions, Some pigments, such red 
lead, have stabilizing action chlorinated rubber. 
Inert pigments, such iron and titanium oxides, 
require added stabilizer resist the effects acidity 
which can form chlorinated rubber coatings during 
long exposures. Epoxy-type stabilizers are especially 
useful. 

Clear chlorinated rubber coatings are stable in- 
doors room temperature and the absence 
ultraviolet light. Addition epoxy stabilizer 
imparts good heat stability, but sunlight other 
ultraviolet light sources can still cause relatively 
rapid discoloration, 


Toxicity and Odor 


Chlorinated rubber odorless, tasteless and non- 
toxic. Depending the choice pigments, vehicle 
modifiers, and stabilizers used, nontoxic coatings are 
available for use contact with food and potable 
water. 


Weight Applied Coatings 

Depending upon the exact formulation, weight per 
square foot per 5-mil thickness varies from 0.042 
0.15 pound. Mastic coatings, because their high 
pigment volume, will vary considerably weight 
depending the specific gravities the pigments 
used. Representative mastic coatings weight approxi- 
mately 1.5 pounds per square foot per thickness. 


Electrical Properties 


Clear unplasticized chlorinated rubber film has 
dielectric strength 2,300 volts per mil. Specific 
surface resistance such film 2,000 ohms. 
noted previously, the excellent electrical prop- 
erties chlorinated rubber coupled with its chemi- 
cal resistance and nonflammability make ex- 
cellent base for cable coatings and stop-off lacquers. 


Vol. 


can used also for equipment protection 
electroplating operations. 


Application 


Chlorinated rubber coatings are supplied 
tions volatile solvents heavy consistency 
mastics, 


Coverage and Shipping Data 

Clear and black chlorinated rubber coatings haye 
specific gravities 0.9 1.15. White and other 
pigmented coatings range from 1.08 1.9 depending 
the concentration and specific gravity the 
ment. Chlorinated rubber mastics are heavily pig. 
mented and have specific gravities about 1.5 
2.0. pounds per gallon basis, clear and black 
coatings should weigh about 7.5 pounds per 
gallon. White and other pigmented coatings should 
should weigh about 12.5 pounds per gallon, 

Coverage varies considerably depending 
density resins, plasticizers, and pigments used, 
Solution coatings range specific gravity from 
1.9 and variations solids accrue. For this reason 
coverage varies from 300 360 square feet per gallon 
for 1.0-mil dry coat. Mastics cover about 40-5) 
square feet per gallon when applied 
thickness. 


Flammability and 


Chlorinated rubber coatings, both solution and 
mastic coatings, are formulated principally with 
aromatic hydrocarbons. Vapors such solvents are 
toxic. Persons applying such coatings 
spaces should wear safety 

Normal formulations for coatings applied 
brush contain solvent blends whose 
are above 100 Other chlorinated rubber coatings 
usually contain solvents with flash point about 
Special formulations may have flash point 
below These formulations require red 


Surface Preparation 


All substrates should dry and free from grease 
oil before chlorinated rubber coating applied. 
New uncontaminated metal surfaces require 
special preparation. mill scale present, sand 
blasting pickling will increase durability, Corroded 
metal surfaces should sandblasted for optimum 
results, but can cleaned 
sanding obtain good coating adhesion. Wood 
needs particular preparation. 

For long wear, chlorinated rubber-based 
should applied concrete floors and walls only 
after the surface has been cleaned and etched with 
percent hydrochloric acid, washed with 
water, and allowed dry. 

Before applying chlorinated coating over 
painted surface, the “lifting” properties should 
evaluated the application small area the 
old paint. 
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Priming 

Primers chlorinated rubber are generally 
used for rubber topcoats, They are also 
useful under other types finishing coats 
such 

some cases, chlorinated rubber paints are used 
over other primers, such those based alkyds. 
This done avoid subsequent lifting the alkyd 
when topcoat the vinyl co-polymer type 
applied. 

Wash primers made from polyvinyl butyral resin 
other primers such those based drying oils, 
alkyds, phenolic dispersion—pigmented with red lead 
zinc chromate—are frequently used for chlorinated 
rubber topcoats. 


Application Methods 


Solution coatings can applied brush, spray, 
dip, flow, roller coating. Mastics are generally 
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applied troweling spraying with equipment 
the type used for spraying cement mixtures. All 
types chlorinated rubber coatings dry primarily 
solvent evaporation, but some types, especially 
those intended for relatively mild chemical exposure, 
may contain oxidizing oils alkyd resins, Although 
baking not required, optimum corrosion resistance 
obtained force-drying allowing sufficient 
air-dry time between coats facilitate solvent re- 
moval, 


Solution coatings may applied any desired 
thickness multiple coats. minimum mils 
recommended for chemical exposure. 
brush coat will vary from about 1.0 2.0 mils, 
depending consistency. single spray coat usually 
varies from 0.7 1.0 mils. Mastic coatings can 
applied one coat give thicknesses %-inch; 
greater thicknesses can obtained 
coatings. 
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4454 Abstracts—4047 Authors—430 Page; 


Carefully Indexed Topically and Alphabetically 


IBLIOGRAPHIC 
SURVEY 


CORROSION 
1950-1951 
Now Available! 


This the fourth the series bibliographies abstracts 


published the National Association Corrosion 

this volume, the researcher has his disposal 4454 abstracts 

corrosion literature published during the years 1950-51 inclusive. 

Sturdy cloth binding, carefully printed inch pages; 

topically indexed the NACE Abstract Filing System Index; 

cross-indexed; alphabetical subject index and alphabetical author 

index 4047 authors. fine research tool for the corrosion 
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Each reference gives title article book, names authors, nome 
periodical, complete reference information you can get copy 
the original article you are interested. More than abstracting Coa 
agencies authorize NACE use their abstracts these books, be- 

lieved the most comprehensive publications their kind, Domestic Con 
and foreign periodicals, books and other literature covered. 


nical 
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NON-MEMBERS - $12.50 

(Add 65c per package these prices for Book Post 


Registry all addresses outside the United 
Canada and Mexico). 
Buy More Than One Volume and AST 


SAVE Send Orders and Remittances Que 


the four Bibliographic Surveys Corrosion issued date there 
have been published 12,414 abstracts and references to corrosion Am 


literature. If you are occupied with corrosion work consider buying : tials | 
more than one volume and save 10 percent. (This does not apply si als 
more than one copy the same volume.) 
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1948-49 Volume, containing 3512 abstracts, 
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1945 Volume, containing 1086 abstracts, 
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Corrosion Test Coupons 


Coupons used the testing pro- 
gram T-2E Internal Corrosion 
Product Pipe Lines and Tanks will 
available from Central Office NACE 
about April 15, was reported New 
York Ivy Parker, Plantation Pipe 
Line Co., Atlanta, chairman. The New 
York session the committee, attended 
30, was held during the 12th Annual 
NACE Conference. 

Problems associated with inhibitor ap- 
plications, scraper programs, and in- 
ternal corrosion storage tanks were 
discussed. The committee considering 
anew project involving collection 
tank wall inspection. 


Coordination Corrosion 
Committees Contemplated 


Larrabee, chairman the Tech- 
the NACE board directors March 
new technical committee has been 
added those organized NACE. 
The committee known T-7 
Cooperative Corrosion Committees. 
Larrabee said the new organiza- 
would consist groups organized 
only the section level whose objective 
would cooperation protecting un- 
derground metal plant from corrosion. 
Liaison between sectional organizations, 
when necessary, would available 
the regional level, Mr. Larrabee said. 


ASTM Accepts Revised 
Questionnaire T-5 


Society for Testing Mate- 
has accepted T-5E’s revision its 
The committee, Stress 
Cracking Austenitic Stain- 
less Steels, met during the NACE Con- 
ference New York with Ed. 
unkel, Celanese Corp., presiding. 

here were present members and 

Holmberg, Houston, recom- 
mended that T-5E accept the revised 
ASTM questionnaire. Details distrib- 
the questionnaire ASTM and 


committee. 


Orderly Arrangement Pump Materials 
Considered Project for T-D Group 


Orderly arrangement information 
pump materials may considered 
task group T-1D Sour Oil 
Well Corrosion. Caldwell, Humble 
Oil and Refining Co., Houston, chair- 
man reported this action after the com- 
mittee’s meeting New York March 
during the 1956 NACE conference. 
Forty-one were present the meeting. 

Discussion pump corrosion de- 
veloped consensus that less progress 
has been made reducing damage 
pump the use inhibitors than 
other controls. Also considered during 
the session were problems related in- 
ternal casing corrosion, tanks and inhib- 
itor application. 

Koger, Cities Service Oil Com- 
pany, presented his paper “Physical 
Behavior Corrosion Inhibitors 
Well Discussion was en- 
thusiastic. 

Lembcke, Cities Service Re- 
search and Development Co., Tulsa, has 
been elected chairman and Gan- 
non, The Texas Company, Midland, 
Texas, vice-chairman the group. 


Integration Into NACE 
Coatings Groups Weighed 


The question integrating into 
NACE the numerous coatings commit- 
tees that have been established for in- 
struction techniques the painter’s 
level will reviewed the NACE 
board directors. The committees, 
many which include NACE members 
instructors advisers, have some 
instances asked that NACE undertake 
sponsor their activities some basis 
yet determined. 

President Fair named committee 
the board study the problem 
Larrabee. The committee was asked 


recommendations soon the 


board. 


Payton, Loncaric Elected 
Sweet Oil Well Group 


Joy Payton, The Texas Company, 
Houston, has been elected chairman and 
Radio Loncaric, Atlantic Refining Co., 
Dallas, vice-chairman T-1C Sweet 
Oil Well Corrosion. The elections were 
announced the committee’s meeting 
New York during the 12th annual 
conference. 


SEEN TECHNICAL committee meetings 
New York: (left) Caldwell, Humble Oil 
Ref. Co., Houston, presides T-1D meet- 
ing; (center) left, Buchan, Humble Oil 
Ref. Co., Houston and Edwards, Supe- 
rior Oil Co., Houston shown meeting 
T-1B; (right) Kunkel, Celanese Corp., 
Bishop, Texas and Holmberg, consultant, 
Houston are seen meeting T-5E. 


MORE TECHNICAL committee views: (top) 
Maitland, American Telephone Tele- 
graph Co., New York and Oliver, Na- 
tional Carbon Division, Cleveland, T-2B 
meeting; (middle) T-4D session, 
Spalding, Dow Chemical Co., Midland, Mich. 
and Kaufman, International Salt Co., 
Buffalo, Y.; (bottom) Heverly, Buck- 
eye Pipe Line Co., Lima, Ohio and 
Huddleston, Huddleston Eng. Co., Bartlesville, 
Okla. shown meeting T-2D. 


More News 
TECHNICAL COMMITTEE 
ACTIVITIES 
the New York 
Conference 
will published 
May CORROSION 
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MAIL COUPON TODAY 


rPlease send complete information Copon’s 
Corrosion Control for offshore equipment. 


Name. 

Company. 


City. State. 


the scientifically developed coating 
for valuable offshore equipment 


Now, corrosion-resistant coating tested and proved 
major offshore installation. Made from remarkable Epon 
resins, Copon adheres tenaciously metal, makes possible 
thicker films for superior protection seams, welds and 
sharp edges resists the abrasive action workboats 
tied alongside the structure. 


Four-coat painting system 
drastically cuts application costs 


Copon coating systems have been developed meet the 
unusual working conditions that exist offshore locations 
and fabrication plants. most cases, just four coats 
Copon will give years protection under conditions that 
usually break down conventional six nine coat paintings 
months. The savings application costs the initial 
coating alone often run into thousands dollars. The 
services trained technicians are available study your 
specific corrosion problems and offer application recom- 
mendations. Call your nearest Copon manufacturer today. 


Copon manufactured under exclusive franchise 
select group companies strategically located serve 
industry Mail coupon your nearest Copon 
today for details technical services available. 


ALLIED PAINT MFG. COMPANY COAST PAINT LACQUER CO. 
Box 1088, Tulsa, Okla. Box 1113, Houston Texas 


ENTERPRISE PAINT MANUFACTURING CO. 


First South St., 2841 Ashland Ave., Chicago Ill. 
Salt Lake City 10, Utah 


HANNA PAINT INC. 


Box 3206, Station, 
Birmingham Ala. 


WALTER BOYSEN CO. 
42nd Linden Sts., Oakland Calif. 
2309 15th St., Los Angeles, Calif. 


BRITISH AMERICAN PAINT CO., LTD. KOHLER-McLISTER PAINT CO. 
Box 70, Victoria, Canada Box 546, Denver Colo. 


BROOKLYN PAINT VARNISH CO., INC. SIPE and COMPANY, INC. 
Jay Street, Brooklyn Box 8010, Pittsburgh 16, Pa. 
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HARD-AT-WORK members the NACE board 
—Upper left, Fair, Jr., president; upper 
right, Stewart, vice-president; bottom, 
Whitney, Jr., past president confers with 
George Best, Northeast Region director and 
Campbell, NACE Executive-secretary. 


All Records Broken New York Conference 


Outstanding Technical 
Program Leading 
Feature Meeting 


outstanding technical program 
was conceded the feature most 
praised persons attending the 
12th Annual Conference and Cor- 
Show New York. Very heavy 
attendance symposia and_ technical 
committee meetings was the rule. This 
program, plus the well-rounded sched- 
social activities planned the 
conference committee resulted what 
believed record registration, rec- 
ord attendance and sell-out the 
largest exhibition NACE has yet staged. 
Kempton Roll, Lead Industries 
Association, New York, and his com- 
mitteemen were praised for their efforts 
the NACE officers and board 
meeting March 16. Mr, Roll reported 
that paid regular registration was 1829, 

registered, 863 registered for 
only and 612 banquet tickets 
Were sold. the basis these figures 
believed the 12th annual conference 


may record breaker several cate- 
attendance, 


Income Better 


estimates indicated that 
net return from the conference 


the association would larger than 
early budgets showed. Expenses were 
apparently balance with the budget, 
available when Mr. Roll made his re- 
port the NACE board March 16. 

The financial status the conference 
was better than anticipated largely 
result the fact that the Corrosion 
Show was sold out. Increased registra- 
tion income also was factor. 


Friend Praised 


Friend, The International Nick- 
Co., Inc., New York, chairman the 
Technical Program Committee was per- 
sonally praised many for the quality 
the technical program. 
ing the most extensive ever given 
NACE national meeting, the quality 
the papers presented was reported 


wery high. The technical program was 


considered the outstanding ac- 
complishment the conference. 

canvass attitudes among exhib- 
itors under way establish the good 
and bad points the 1956 Re- 
sults this survey will compiled 
guide the exhibit chairman for the 
St. Louis 1957 conference. Mr, Roll 
reported that preliminary information 
from exhibitors was generally favorable. 


Ladies Are Active 


weather, including rain, snow and 
sleet failed hamper the activities 


the ladies’ group. Arrangements Mrs. 
Beatrice Bailey, Consolidated Edison 
Co. New York, chairman the ladies 
program committee worked smoothly. 
Attendance ladies was slightly ex- 
cess the maximum number contem- 
plated early estimates. 


Executive Committee May 
Meet Oftener, Fair Says 


The NACE executive committee, con- 
sisting 1956-57 Fair, Jr., 
president; Whitney, Jr., past pres- 
ident; Stewart, vice-president; 
George Best, Northeast Region di- 
rector and Brannon, treasurer may 
meet more often this year. President 
Fair indicated believed the associa- 
tion’s affairs have grown the point 
that the previous schedule meetings 
was inadequate. 

One benefit expected accrue from 
more frequent meetings the com- 
mittee, Mr. Fair indicated, would 
reduction time devoted board 
meetings. Agenda for board meetings 
often are extensive that they are 
not covered full, Mr. Fair said. 


Committeeman Named 


Dave Thompson, who works the 
laboratories The American Brass 
Company has been added the NACE 
Editorial Review 
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THE ANNUAL BANQUET—Top, left 
right, Simons, General Electric Research 
Laboratory, Schenectady, who received the 1955 
Award Young Authors; Mars Fontana, 
Ohio State University, Columbus, who received 
the 1956 Whitney Award and Norman Hacker- 
man, University who received the 1956 
Speller Center, Kempton Roll, Lead 
Industries Association, New York, conference 
general chairman, gives some highlights about 
the meeting; nearest the camera Bran- 
non, Humble Pipe Line Co., Houston, perennial 
NACE treasurer. Bottom, right, Hugh Ham- 
ilton, Smith Engineering Co., Narberth, 
chats with Speller, consultant, Pitts- 
burgh. The Speller award named after Dr. 
Speller. 


Exhibits Regional 
Meetings Are Considered 


Holding exhibitions regional meet- 
ings the National Association Cor- 
rosion Engineers was approved prin- 
ciple the NACE board directors 
its meeting March New York. 
Details this policy will discussed 
the association’s executive commit- 
tee before policy change presented 
the board. 


Corrosion indexed annually En- 
gineering Index. 
10-Year Index the material 
Corrosion Technical Section 1945-54 in- 
clusive will published soon. 
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Publicity N.Y. 
Carefully Executed 


Arrangements inform assist 
representatives the press the 1956 
Conference New York were care- 
fully planned and executed. These ar- 
rangements included permanent press 
room, press conference attended 
NACE officers and conference officials 
and other aids. 

Malcolm Riley, Materials and 
Methods magazine, was chairman 
the publicity committee. 


ENGINEERS 


Vol. 


More Participation 
NACE Members 
Urged Whitney 


More participation NACE 
bers technical activities the 
association was urged retiring 
president Frank Whitney, Jr., the 
annual business meeting March 
New York. Mr. Whitney pointed 
that only percent the 
take part technical committee 
tivities. 

Mr. Whitney’s remarks were followed 
reports from the association’s stand- 
ing committees the year’s 

The retiring president also suggested 
that NACE members make known 
advertisers CORROSION their use 
CORROSION advertising. This 
would benefit the magazine giving 
advertisers more confidence 
expenditures were effective among 
sociation readers. 


Formal Corrosion Education 


Mr. Whitney also urged the associa- 
tion consider the implications 
recent survey among 141 major colleges 
the United States which revealed that 
only offer specific course corrosion 
and that only 550 students were taking 
the courses. 

Pipe Line Co., Atlanta, chairman the 
Regional Management Committee 
ported the addition four sections 
NACE during the year, two the 
Southeast Region and one each the 
Northeast and North Central Regions. 
also pointed seven regional meet- 
ings with attendance 2000 and over 
400 meetings local sections with 
estimated total attendance 14,000, 


Nine Short Courses Held 


Norman Hackerman, University 
Texas, chairman the Committee 
Education, listed courses 
held during the year with NACE 
operation, wholly given NACE 
also cited courses abroad 
cative the increased interest 
value short courses. 

Among coming short courses 
the committee one Ohio State 
University scheduled for September 
general short course the 
Northwest early 1957. 


Planned Corrosion Manual 


Wade, Transcontinental Gas 
Pipe Line Corp., Houston, the 
editor projected Corrosion 
and published NACE. Whit 
ney, Jr., NACE past president and 
Loeffler, Thornhill-Craver Co., 
ton, who have been considering the 
lication named Mr. Wade the March 
meeting the NACE board New 
York. 

Mr. Loeffler acts 
the technical practices committee 
the publication committee. 


Indexes Corrosion’s Technical 
tion, Technical Committee 
Section and Corrosion Abstract 
are published annually the 
issue. 
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Decision Reached 
NACE Publication Policy 


May, chairman the NACE 
publication committee advised the board 
directors March that his com- 
mittee had reached agreement 
statement the association’s policy 
respecting publication technical 
papers journals other than 
the association. This policy, consisting 
principally re-statement exist- 
ing policy with major changes, will 
prepared for conideration the 
board. 

Dr. May recommended, however, and 
the board approved procedure for ex- 
tending the information asso- 
ciation’s publication policies. This would 
include special letter membership, 
publication CORROSION, inclusion 
programs prepared for NACE meet- 
ings and the NACE Guide for Prep- 
aration and Presentation Dr. 
May also recommended 
technical papers prepared for presen- 
tation NACE meetings should include 
this statement policy face-sheets. 


Members Surveyed 
Yearbook Publication 


Members NACE will asked 
the near future whether 
want purchase copy the NACE 
Yearbook for 1956. policy change 
approved the NACE board di- 
rectors its meeting New York 
Friday, March was decided that 
the yearbook would published for 
sale NACE members and not dis- 
tributed free cost has been the 
practice since the association 
ganized. 

Because the association has budgeted 
for 1956, the board agreed that 
the association should undertake the 
publication the 1956 yearbook for 
sale $1.50 copy, with the aim 
making self-supporting. 


Classified Industrial 
Directory Set for 1957 


Approving recommendation the 
NACE Publication 
NACE board directors has instructed 
Central Office conduct survey 
determine the extent interest and 
the potential advertising revenue that 
can expected from the publication 
classified industrial directory 
active the corrosion field. The 
mail survey will made soon among 
NACE members and others likely 
the project. 

directory, published, will in- 


part the NACE Year- 
OOK, 


Kunkel New Editorial 


Review Committee Head 


Kunkel, Celanese Corp., Bishop, 
has been named chairman the 
NACE Editorial Review Subcommittee. 
succeeds Tracy, chairman 


1955-56, long time member the 
committee. 

Technical material published Cor- 
abstracted the biennial Bibli- 
Surveys Corrosion published 
NACE 


Response 
Receiving Whitney Award 


Following the response Norman 
Hackerman, University Oklahoma, 
Austin the 1956 Whitney 
Award New York: 

Dr. Wachter, Ladies and Gentlemen: 

deed very pleased accept the 1956 
Whitney Award, students and cer- 
tainly appreciate knowing that the re- 
searches with which have been occu- 
pied over the past ten years appear 
have some significance. The absolute 
extension knowledge gained any 
paper papers usually does not lend 
itself ready evaluation. However, 
the papers prove stimulating any way 
the effort will have been well spent and 
the effect will gratifying those who 


seamless 


the protection 
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were involved. fact, this benefit alone 
sufficient justification for the need for 
maintaining and strengthening the so- 
called academic research activities all 
fields engineering and science. other 
words, the principal gain from basic re- 
search may not necessarily the new 
facts that uncovers, even the new 
principles which may lead, but the 
activation men’s minds, appears 
that this thought must have been one 
the main bases upon which the Whit- 
ney award was established. Whether 
not this exact probably open ques- 
tion but the concept recognizing purely 
scientific work area which pri- 
marily concerned with engineering de- 
velopments certainly very important 
one. indeed proud that you saw fit 
accord laboratory such signal 
honor. 


LECTRO-CLAD 
nickel-plated seamless steel 
PIPE and FITTINGS 


The electroplated nickel surface duc- 
tile, adherent and porefree and will 
provide exceptional corrosion and con- 
tamination protection conveying phenol, 
chlorinated organics, hot caustic liquors, 
caustic sodas, alcohols, glycerine, natural 
gas, caustic potash formaldehyde, etc. 
Pipe sizes: 142” 24” diameter 20- 
foot random lengths. Fabricated easily 
low-carbon steel. 


Write Dept. CO-4, for literature. Users 


BART LECTRO- CLAD request. 


BART MANUFACTURING CORPORATION 


229 MAIN STREET 


BELLEVILLE NEW JERSEY 


BART LECTRO-CLAD Sheet Plate Distributed COLORADO FUEL IRON 
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New York, March 12-16, 1956 


SERVING THE LADIES’ coffee hour during 

the 1956 NACE Conference New York were 

(top) Mrs. LeFebvre and (center) Mrs. 

Law. Mrs. Beatrice Bailey (bottom), Con- 

solidated Edison Co., was ladies’ committee 

chairwoman. full week entertainment was 


Miss Bebbington Resigns 


Miss Marguerite Bebbington, The In- 

ternational Nickel Co., Inc., New York, 
several years chairman the Ab- 
Subcommittee the NACE Pub- 
lication Committee has resigned. 
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for Heavy Duty Maintenance Protection 
Severe Corrosive Atmosphere 


2-coat, 12-mil maintenance coating 
for structural steel, equipment exteriors 
and concrete floors 


3 


Gives POSITIVE protection against vapors and splash 
most inorganic acids, solvents and caustics. Particularly 
effective against hydrochloric acid and 
atmospheres. 


85% solids gives non-porous film. 


year service. 


Apply over sandblasted wire brushed surfaces. 


application costs, reduces cost per sq. ff. per 


Carboline’s comparative 
data chart figure cost per sq. 

ft. per year service for any system. 


Also complete data Phenoline 305. 


SALES OFFICES New York, Philadelphia, Detroit, Chicago, 
Houston, San Francisco and other leading cities. 


A Division of Mullins 


Specialists 
Corrosion Resisting 
Coatings and Linings 


327 Thornton Ave., St. Louis 19, Mo. 


the 


Protection You Buy 


TIME-TESTED Like 


Quality 
Coal Tar Coating 


There one dependable 
yardstick for measuring 
the quality protective 
material: How does 
stand over years 
service? 

You don’t have ex- 
periment when you 
specify TAPECOAT. 
quality coal tar coating, 
and coal tar nature’s 
own defense against cor- 
rosion. 

Since 1941, when 
was introduced the 
first protective coating 
handy tape form, 
TAPECOAT has proved its 
ability keep vulner- 
able steel surfaces 
“like new’’ condition 
year after year. That’s 
those who know that 
continuing protection 
the first considera- 
tion. 

For years, TAPE- 
coaT has provided de- 
pendable protection 
pipe, pipe joints, tanks, 
etc., above ground and 
under ground. 

TAPECOAT comes 
handy rolls widths 
from 24”. It’s easy 
apply and the coal tar 
provides both bond and 
protection the same 
time. 


Write for brochure and 
recommendations your 
corrosion problem. 


The 
SOME THE GUESTS the Fellowship Hour the NACE 12th Annual Conference New 
TAPECOAT York: Top, left right, Clarence Hervey; Coburn, Association American Railroads; 
Company Norman Hackerman, University Texas and Harwood, Office Naval Research; Center: 
top left, Robert Misch, Argonne National Laboratories and Miss Antoinette Guerino; top 
Originators Coal Tar right, LaQue, The International Nickel Co., Inc.; center bottom left, Mr. and Mrs. Joe 
Tatum, Willmut Gas and Oil Co.; bottom right, Verink, Aluminum Co. America; bottom 
1521 Lyons Street Evanston, photograph, Donovan, Consolidated Edison Co. New York, Don Lachmund, Amercoat Corp. 
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Year's Program Set 


Niagara Falls Section 


Programs through April, 1957 have 
been arranged Niagara Frontier Sec- 
First scheduled March joint 
meeting with The Electrochemical So- 
ciety and the American Chemical Society 
Prospect House, Niagara Falls. 
Uhlig, Massachusetts Institute Tech- 
nology, was the scheduled speaker 
“Corrosion Inhibitors.” 

The programs planned are: 

May Symposium co- 
operation with University Buffalo 
Control Corrosion the Chemical In- 
dustry—Proper Use Metals and 
loys for Corrosion Prevention. 

Oct. the Chemical In- 
dustry. 

Nov. 14—Election officers and 
“Coatings” meeting. 

January, 1957—Business meeting. 

February, 1957—Stress 

April, 1957—Corrosion Problems Re- 
lating the Sewage and Water Works. 


Murdison Elected Canadian 
Region Director 1956-59 


Murdison, Imperial Oil Ltd. 
Toronto has been elected Director 
the Canadian Region serve three 
beginning March 16, 1956. 

The following were elected officers 
the region for 1956: Watson, 
Corrosion Service Limited, Toronto, 
Chairman; Hewes, Canadian Pro- 
Coating Limited, Edmonton, Al- 
berta, Vice-Chairman, and Kuster, 
Union Gas Company Canada, Lim- 
Chatham, Ontario, Secretary- 
reasurer. 


Vancouver Holds Program 
Zinc Developments 


The January meeting Vancouver 
held the Devonshire Hotel 
Was attended members and guests. 
Wellington, Consolidated Mining 
and Smelting Company Canada, Ltd. 
spoke “Recent Developments Zinc.” 
discussed three the most promi- 
applications zinc with regard 
cathodic plating 
and paints, 

than 500 periodicals are can- 
for abstracts appearing Corro- 
sion Abstracts. 


Godard 


Fontana 


Weisert 


Niagara May 9-10 Symposium 
Chemical Industry Corrosion Includes LaQue 


Niagara Section will hold its May 9-10 
symposium Control Corrosion 
the Chemical Industry the campus 
Buffalo University. Details the tech- 
nical program were published Corro- 
sion, March, Page 

Fees for the meeting are: Registra- 
tion, $12; luncheon reservations each; 
banquet reservation $5. Advance regis- 
tration and arrangements for rooms may 
made with Mrs. Ethel Schmidt, 
Director Special Services, University 
Buffalo, 3435 Main St., Buffalo 14, 
Mail advance reservations close 
May 1956. 

Frank LaQue, The International 
Nickel Co., Inc., New York will act 
moderator during part the program. 

Authors technical papers 
presented include: 


W. W. BRADLEY—Bell Telephone Labora- 
tories. William W. Bradley received a M.S. 
degree in chemical engineering in 1949 from 
the University of Colorado. Since that time, 
he has been associated with the Bell Tele- 
phone Laboratories where he is concerned with 
problems involving corrosion and its mitiga- 
tion. He is co-author with R. M. Burns of 
“Protective Coatings for Metals’ and the 
author of several papers on galvanic corrosion 
and metallic coatings. Mr. Bradley is a mem- 
ber of the Electrochemical Society, AAAS, 
ASTM and the ASM committee on electroplated 
coatings, 


Cc, P. DILLON—Carbide and Carbon Chemicals 
Company, C. P. Dillon was educated at Ford- 
ham and Georgetown Universities, receiving a 
BS degree in chemistry in 1942. Since 1950, he 
has been group leader of the Corrosion and 
Metallurgical Group at the Texas City plant of 
the Carbide and Chemicals Company. In ad- 
dition to publishing papers on chemical process 
corrosion, cooling water corrosion and tanker 
corrosion, Mr. Dillon has presented sessions at 
regional conferences and short courses on cor- 


rosion. He is a member of ACS, ASM and 
NACE and is active on several technical prac- 
tice committees of NACE. 


MARS G. FONTANA—Professor of metallur- 
gical engineering and metallurgical research 
at Ohio State University, Dr. Fontana is well 
acquainted with corrosion problems besetting 
the chemical industry. His work covers two 
years on high temperature-pressure research, 
11 years as metallurgical engineer with Du- 
Pont, Editor of ‘Corrosion Forum,” (I and 
EC), consultant for DuPont, Duriron Co, and 
others and he has published technical ma- 
terial in “Corrosion”? as author and co-author. 

He holds a BS degree in ChE (1931), MS in 
Metallurgical Engineering (1932) and PhD in 
Metallurgy (1934) at the University of Michi- 
gan and Speller Award (1956). 


HUGH P. GODARD—Head of the chemical di- 
vision, Aluminium Laboratories, Ltd., Dr. 
yodard has been occupied for the past ten 
years with the corrosion behavior of alum- 
inium. His background as industrial chemist 
in explosives, wood pulp, copper and gold 
mining have contributed toward his apprecia- 
tion of the cost of corrosion to the chemical 
industry. He has published several papers on 
the corrosion behavior of aluminum and its 
alloys. 

He holds a PhD in Industrial and Cellulose 
Chemistry from McGill University and Masters 
degree in chemical engineering from the Uni- 
versity of British Columbia. 


S. H, KALIN—U. S. Steel Corporation. S. H. 
Kalin received a BS degree in Metallurgy from 
MIT in 1938 and is at present Research Tech- 
nologist in the Chemical Metallurgy Division 
of the Applied Research Laboratory, U. S. 
Steel Corporation. For the past four years he 
has been engaged in the investigation of inter- 
granular corrosion and stress corrosion of 
stainless steel, the evaluation of various steels 
in specific corrodents and studies of atmos- 
pheric corrosion of steels and metallic coat- 
ings. He is a member of NACE and the ASTM 
subcommittee on stainless steel in architec- 
tural applications, 


WILLIAM E. LUSBY, JR.—Dr. Lusby’s work 
includes corrosion research on titanium and 
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LOW COST 
CORROSION 
PROTECTION 


OIL WELL CASINGS 
SHORT PIPE LINES 
HEAT EXCHANGERS 
STORAGE TANKS 
SERVICE STATIONS 


any buried submerged metal 
structure where low amperage re- 
quired prevent electrolytic corro- 
sion. Adaptable for wide variety 
uses where economy dictated. 
Available for quick delivery sizes 
110/220/440 volts A.C., volts 
D.C., and amperes D.C. 


COMPLETE LINE QUALITY 


MATERIALS 


stock, including: Copper Cable 
National Carbon Company Anodes 
Scope Pipe Finders “Coreco” Recti- 
fiers, all sizes Potentiometers and 
Interruptors. 


WHEN YOU THINK 
CORROSION, CALL 


FOR POSITIVE CORROSION CONTROL 


Complete Design and Installation Service 
wire write today 
CORROSION RECTIFYING 


Company 
1506 Zora Street e 


Houston, Texas 


Vol. 


Double Afternoon Sessions Set Oklahoma 
University Corrosion Control Course April 3-5 


Double afternoon sessions will held 
during the April 3-5 Corrosion Control 
Short Course Norman, Okla. The 
course, sponsored University Okla- 
home and Central Oklahoma Section 
NACE, will have two simultaneous ses- 
sions each the three afternoons 
accommodate the lengthy and diverse 
program. 

While principal interest will cen- 
tered underground problems, sessions 
have been scheduled also plants and 
refineries, economics and management 
problems, instruments, 
duction and general section. Inhibitors 
for oil wells and cooling water systems 
will discussed. 

The program scheduled for the event 
follows: 


Tuesday, April 
Morning: 
Welcome, Wm. Carson, Dean En- 
gineering, University Oklahoma. 
Review Recent Developments Cor- 
rosion Control, Jack Barrett, Stanolind 
Oil and Gas Co. 

Theory Corrosion Inhibitors, Parke 
Muir, Dowell, Inc. 

Theory Cathodic Protection, Yale 
Titterington, Corrosion Engineer, Cor- 
rosion Services Inc. 


Afternoon: Pipelines Section 


Use Rectifiers Corrosion Control 
Work, Ray Wainwright, Electri- 
cal-Mechanical Div., Goodall Mfg. Co. 

Using Sacrificial Anodes for Protecting 
Pipelines Against Corrosion, 
Hunter, Jr., Service Pipe Line Co. 

Rectifiers Sacrificial Anodes for Ca- 
thodic Protection Pipe Lines, Wil- 
liam Huddleston, Huddleston Co. 

Operation and Maintenance Corro- 
sion Control Systems, Everett, 
Supervisor Cathodic Protection In- 
stallations, Oklahoma Natural Gas Co. 


Afternoon: Plants and Refineries Section 


Corrosion Control Steam and Con- 
densate Systems, Forbes, Tech- 
nical Director, Aquatrol, Inc. 

Cathodic Protection Underground 
Plant and Yard Equipment, Gordon 
Doremus, Cathodic Protection Service. 

Corrosion Control Recirculating Cool- 
ing Water Systems, Bird, Wright 
Chemical Corp. 

Preventing Stress Corrosion, 
Schueler, Phillips Petroleum Co. 

Motion pictures will shown pm. 


Wednesday, April 

Morning: 

General Economic Evaluation Corro- 
sion Control Programs, Karl Feld- 
man, Sinclair Pipe Line Co. 

Cathodic Protection and Economics 
Application, Robert Bullock, Inter- 
state Oil Pipe Line Co. 

Control Program for Oil Production, 
Buchan, Humble Oil and Ref. Co. 

Economics Pipe Line Coatings, 
Peabody, Ebasco Services, Inc. 


Afternoon: Pipe Lines Section 

Planning Corrosion Control Program, 
Burgess, Metropolitan Utilities 
District, Omaha, Neb. 

Economics Cathodic Protection for 
Gas Distribution System, Woody, 
United Gas Corp. 


Field Testing Inhibitors, Bonner 
Stampley, Aquaness Dept., Atlas Pow. 
der Co. 

Internal Coating Pipe Lines, 
Turner, Pipelife Corp. 


Afternoon: Instruments Section 


Instruments Used Corrosion 
. 
Jay James, Cathodic 
Service. 
Inspecting for Corrosion, Dwight Evans, 
Engineering Test Services, Inc, 
Measurement Corrosion Damage, Jim 
Cowles, Consultant. 
Demonstrations will given and 
banquet will held beginning 
pm. Toastmaster Nee Robert 
Nee Co. with Whitney, Jr., Mon- 
santo Chemical Co., St. Louis speaker, 


Thursday, April 

Morning: 

Safety Value Corrosion Control Pro- 
gram, Vance Smith, Safety 
tor, Oklahoma Natural Gas Co. 

Selection the Proper Plastic for Cor- 
rosion Control, Boggs, Fiber- 
cast Corp. 

There Ain’t Mystery Paint, Joseph 
Rench, Napko Paint and Varnish 
Works. 

Prevention Microbiological Corrosion, 
Joseph Breston, Bradford Chemical 


Afternoon: Petroleum Production 
tion 

Corrosion Control Water Flood, 
Bilhartz, Production Profits, Inc. 

Protecting Oil Well Casing Against Cor- 
rosion, Koger, Cities Service 
Oil Co. 


Afternoon: General Section 

Research Notes the Relationship 
Corrosion and Microstructure, Fred- 
erick Radd, Continental Oil Co. 

History Carbon Dioxide Corrosion 
Gas and Sour Oil Wells, Morris Bock, 
Sun Oil Co. 


Oil Well Chemical Injection 


Topic Shreveport 


Otis Pressure Control, Inc. spoke 
the “Development and Operation the 
Otis Free Piston Type Bottom Holt 
Chemical Injector” used 


oil and gas wells with concentrate? 
During the business portion 


meeting the section elected donate 
$50.00 Centenary College toward 
chase suitable award high schoo 
students participating the “Scientt 
Fair” held the college 
this spring. This contribution was 
the section for the assistance 
College has given conducting the 
nual Shreveport short courses. 
The program for the Shreveport 
tion through May are outlined 
lows: 
March—Round Table 
NACE National 
April—Field Trip Steel Mill 
Daingerfield, 
May—Film International Nickel 
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SOLVAY SODIUM NITRITE 


spoke 
the 
ttom Hole The new edition this book may prove extremely Available without cost. Simply fill and mail the coupon. 
corrosion. 
the This new book describes how Sodium Nitrite SOLVAY PROCESS DIVISION 
being used, alone and combination with other ALLIED CHEMICAL DYE CORPORATION 


Gentlemen: Please send me without cost or obligation* 
0 Your new book ‘‘SODIUM NITRITE for Rust and 


metal such diverse applications as: cargo holds 
ege tankers light petroleum service; steel 


jation from scouring pads; machined parts in process, steel forms 0 Sample of Sotvay Sodium Nitrite 
such sheets, pipes and wire; metal tanks and con- 

the tainers; and circulating water systems. Name 


veport 


FIRST 
ned 


PRODUCER 


Potassium Carbonate Calcium Chloride 
Mill Sodium Bicarbonate Ammonium Chloride 
Ammonium Bicarbonate * Caustic Potash * Chloroform 
Nickel Co. Sodium Nitrite Caustic Methyl Chloride 
Ortho-dichlorobenzene Hydrogen Peroxide 


*In Western Hemisphere Countries. 
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Rotary Compressors Are 
Discussed Orange 


Approximately members and guests 
attending the February meeting 
the Sabine-Neches Section held The 
Little Mexico Restaurant, Orange, Texas 
heard Hargroder Mathieson 
Chemical Corp., Lake Charles, Louisi- 
ana speak the subject “Corrosion 
Problems Encountered the Operation 
High Speed Rotary Compressors.” 
Mr. Hargroder gave review the 
corrosion and erosion 
countered during the past years op- 
eration Mathieson high speed com- 
pressors corrosive carbon dioxide 
service. The talk which was well illus- 
trated slides and opaque projections 
gave details service life the rotors, 
and cases, and their construction and 
repair. 


Central Oklahoma Section 


Huddleston the Huddleston 
Engineering Company, Bartlesville, Ok- 
lahoma spoke before approximately 
members the Central Oklahoma Sec- 
tion the February meeting 
“Protecting Pipe Lines Use Recti- 
fiers.” Next meeting the Central Ok- 
lahoma Section was scheduled March 
which Dan Carpenter, Aquaness 
Dept. Atlas Powder Company was 
discuss Corrosion Pipes.” 

10-Year Index the material 
Corrosion Technical Section 1945-54 in- 
clusive will published soon. 


100 CURING 
FORT GALLOM OF CLEAR 


glass, yet never gets brittle. 


Provides superior adhesion. 


Resists corrosive gases, hot 
caustics, acids and temper- 
atures. 


Gives baked enamel durabil- 
ity with brush spray gun 
application. 


Protects and beautifies where 
all other type coatings fail. 


Brown Talks Aluminu 
Process Industries 


Brown the Aluminum Com- 
pany America spoke the February 
meeting the San Francisco Bay 
Area Section held The Allouette Res- 
taurant San Francisco. His subject 
was “Aluminum the Process Indus- 
tries.” Approximately members and 
guests attended the meeting. Mr. Brown 
discussed corrosion 
considerations involved the use 
aluminum alloys for corrosion resistant 
applications the field chemical 
processing. discussed also the effects 
surface treatment, alloy composition, 
and other factors related the use 
aluminum. 

The new officers for the San Fran- 
cisco Bay Area installed for 1956 were 
follows, Puckett, Chairman; 
Strickland, Secretary-Treasurer. 

More than 230 authors contributed 
the Technical Section Volume 11, 
Corrosion. 


Niagara 
(Continued From Page 67) 


zirconium at the U. S. Bureau of Mines; de- 
velopment of melting and fabricating tech- 
niques for titanium metal and pioneering of 
new uses for titanium metal in industry, He 
is presently active in technical sales develop- 
ment for titanium metal at DuPont. 

He holds BS and PhD degrees in chemical 
engineering from the University of Maryland 
and is a member of the American Society for 
Metals. 


H, 0. TEEPLE—Has published a number of 
articles on corrosion and has compiled annaul 


stronger than steel--unaffected chemicals! 


Vol. 


reviews on nickel and nickel alloys jp In. 
dustrial and Engineering Chemistry since 1959 
Mr. Teeple is a member of the American 
Chemical Society, Electrochemical Society ang 
the Technical Association of the Pulp ang 
Paper Industry. He holds a BS in Chemical 
Engineering (1937) from University of Michi- 
gan. His industrial experience includes 7 Years 
with Westvaco Chemical Division of Food 
Machinery and Chemical Corporation and 
twelve years with International Nickel Com. 
pany in Research and Development. 


KEMPTON H. ROLL—A Metallurgical Engi. 
neer, (Carnegie Institute of Technology; pp 
Yale; ME, Polytechnic Institute of Brooklyn), 
Mr. Roll has been review author for “Indys. 
trial and Engineering Chemistry,” regular eon. 
tributor to ‘‘Corrosion Forum”’’ and has 
authored a number of papers on the corrosion 
characteristics of lead and lead alloys, He js 
Technical Director of Lead Industries Associa. 
tion and holds memberships in ACS, g§n7T 
ASTM, AIChE, AIME; chairman the New 
York Section ASM; and is a member of NACE 
Technical Unit Committees T-3B, T-4B, Tp; 
and 5A, 


MILTON STERN—Milton received his ScD de. 
gree in physical metallurgy from MIT in 1953 
and was the Weirton Post-Doctoral Fellow 
from 1952 to 1954, At the present time, he js 
associated with the Metals Research Labora- 
tories of the ElectroMetallurgical Company as 
a Research Metallurgist. He has a wide range 
of interests in the corrosion field and has car- 
ried out fundamental research on electrode 
potential behavior, corrosion inhibitors, cath- 
odic protection, intergranular corrosion, attack 
by chlorinated solvents and high temperature 
oxidation. In addition to being a member of 
NACE, Dr. Stern is a member of ACS, The 
Electrochemical Society, ASM, AIME, Tau 
Beta Pi and Sigma Xi. 


E, D. WEISERT—E. D. Weisert received a Bs 
degree in metallurgical engineering and a Bs 
in chemical engineering from the University 
of Michigan in 1950. Upon graduation, he was 
employed by the Haynes Stellite Company 
where, until recently, he was head of the 
Technical Data Branch of Applied Research 
and Development Department. At present he 
is with the Metals Research Laboratories in- 
vestigating metallurgical factors affecting cor- 
rosion resistance. Mr, Weisert has contributed 
several papers on the corrosion and oxidation 
resistance of high alloy materials. He is a 
member of NACE and ASM, 


The picture the left shows two pieces 
metal submerged acid. One bare, 
the other coated with EPO-LUX. 
bare metal being eaten up, but the 
EPO-LUX completely protecting the 
other metal and itself unaffected the 
acid. industries all over the country, 
this type coating setting new standards 
adhesion, durability and resistance 
acids, alkali, salts, solvents, weather, 
temperatures and chemicals. The word 
mailed us, will bring you specification 
and use data. WRITE DEPT. 
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Maloney Casing Insulators and Seals 


These Maloney Casing Insulators and Seals are dependable, 


These and all rugged and simple install. The Seal can installed 
matter minutes after the casing installation com- 
pleted. has pressure sealing zipper that shuts out liquid 


protection equipment and dirt pressure actually tightens the seal. The insula- 
tors have bonded METAL NEOPRENE METAL runners 


listed below are sold which absorb shock and slide easily. They will take severe 
and serviced CPS beating. The runners are sled-type, facilitating the pulling 


pipe line into the casing. 


two pieces 
bare, 
The FIRST LINE 
MATERIALS INCLUDE: 
Duriron Anodes 
tecting the Dow Magnesium Anodes 
the American Zinc Anodes 
CPS Graphite Anodes 
Good-All Rectifiers 
sia aloney Insulating Materials 
standar Maloney Insulating Material 
esistance 10 Fisher M-Scope Pipe and Cable Locators 
Detectron Pipe Locators 
weather, Pipe Locators 
CPS Graphite Anode Backfills f & 
The word Homco and Barada and Page Backfills 
ification earson Holiday Detectors 
specificat : Holloway Shunts 
Rome Direct-Burial Cable 
Ditch-Witch Trenchers 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 


OFFICES LOCATED 


HOUSTON 
P. O. Box 6387 


(4601 Stanford Street) 


Houston 6, Texas 
JAckson 2-5171 


TULSA 


310 Thompson Building 


Tulsa 3, Okla. 
CHerry 2-9857 


NEW ORLEANS 


1627 Felicity 
CAnal 7316 


CORPUS CHRISTI 


1522 So. Staples 
TUlip 3-7264 


DENVER 


(Golden) Box 291 


CRestview 9-2215 


CORROSION 


234 Attend Seventh Tulsa 


Corrosion Short Course 


The Seventh Annual Corrosion Short 
Course for Pipeliners sponsored the 
Tulsa Section NACE, Feb 15-17 was 
attended 234 registrants from 
states, Canada and Mexico, This the 
largest attendance ever recorded for 
the course. 

The planning committee responsible 
for the organization the short course 
included: Bell, general chairman, 
Corrosion Services, Inc.; Nichols, 
Shell Pipe Line Corp.; Baker, 
Phillips Petroleum Co.; Humble, 
Gulf Refining Co., Pipe Line Div.; John 
Mason, Stanolind Oil Purchasing 


NATIONAL ASSOCIATION CORROSION 


Co.; Lawlor, Allied Paint Manu- 
facturing Co.; Goodnight, Stano- 
lind Oil Gas Co.; Walton, Roys- 
ton Laboratories, Inc.; Walter 
Schott, Corrosion Control, Inc. 


Robert Smith 


Robert Smith, plant superintendent 
for the Houston Division Koppers Co., 
Inc., native Alaska, died March 
Houston hospital. was years 
age. Besides his widow survivors in- 
clude brother, Stuart Smith, Victoria, 
B.C.; and sisters, Mrs. Hannah Noel, 
Victoria; Mrs. Mary Gunner, Hammond, 
B.C. and Mrs. Alice Smith, Newark, 
N.J. had been member NACE 
since May, 1948. 


NOW...for the first time 
measure corrosion DIRECTLY! 


Quick, Convenient, Accurate. Now 
you can measure progress corro- 
sion any location your system 
plant—without need for handling test 
coupons, taking samples disturbing 
plant operations! 


The Corrosometer system consists 
any number probes which remain 
continuous service, and portable 
meter which simply plugs into each 
probe indicate extent corrosion 
directly micro-inches metal lost. 


CREST INSTRUMENT COMPANY, 


THE 


Corrosion measured takes place 
the specimen built into the probe. 


Probes are available many differ- 
ent constructional alloys meet vari- 
processing requirements and 
systems chemical plants, food 
plants, refineries—wherever corrosion 
problem. get the facts how 
boost corrosion control efficiency 
and cut your costs with the Corro- 
someter, write direct today for full 
details! 


* Trade-Mark 


BOX SEATTLE 55, WASH. 
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Submerged Combustion 
Discussed Dallas Meeting 


The February meeting the North 
Texas Section, attended members 
and guests was held the Torch 
Oil Corporation pre. 
sented 
“Removal 
gen Sulfide from 
Brine Submerged 
Combustion.” 
Hart’s paper was 
marily the 
opment this new 
process for 
sulfides from brine 
aeration with ex- 
haust gas from sub- 
merged combustion, 
was brought out 
during his talk that submerged combus- 
tion was not mandatory part the 
process, but any source exhaust gas 
would work just well. 

discussion the organization 
the Dallas Utility Corrosion Committee 
Ray Harrell, Southwestern Bell 
Telephone Co. was the feature the 
North Texas Section meeting March 

All utility companies contacted were 
most cooperative forming the com- 
mittee and contributing the expenses 
its formation, Harrell said, Or- 
ganization the utility corrosion 
mittee proceeding rapidly, according 
Mr. Harrell. 

Twenty-one members and guests 
attended the section meeting. 


Hart 


Three Societies Join 
April Program NBS 


Three technical societies are 
the National Bureau Standards 
auditorium, East Building, Washington, 
Baltimore Section NACE, the 
Baltimore-Washington Branch the 
Society 
the Washington-Baltimore Section 
The Electrochemical Society will hear 
ternational Nickel Co., Inc. 
sion testing, dinner p.m. the 
bureau’s South Building will precede 
the technical program starting 

Relation the three sponsoring 
ganizations corrosion mitigation also 
each. Dr. William Blum, retired 
head the Electrodeposition Section 
NBS will discuss the relationship 
the American Electroplaters Society; 
Dr. Bloom, Naval Research Lab- 
oratory, Washington, will discuss The 
Electrochemical Society’s activities and 
George Best, Mutual Chemical Di- 
vision, Allied Chemical and Dye 
Baltimore, NACE director, will talk 
about NACE contributions. 


Rysselberghe Resigns 


Pierre Van Rysselberghe, University 
Oregon has resigned from the NAC 
Education Committee because press 


his university duties. 


rosion abstracted the biennial 
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Fontana Cites Eight Ways 
Combat Corrosion 


Mars Fontana, formerly 
dent gave Chicago Section 
members and their guests eight meth- 
ods for combatting corrosion the 
section’s meeting. The 
eight methods are: Alloying for bet- 
ter resistance. Cathodic protection. 
Metallic Inorganic and 
organic Alterations en- 
Non-metallic materials. 
Metal purification. Design. brief 
explanation these methods was given, 
with slides, Particularly in- 
teresting were the corrosion problems 
and their curtailment the Aruba oil 
refinery off the Venezuelan coast. 

Dr. Fontana, who Ohio State 
University was sponsored the Dur- 
iron Co. Host for the fellowship hour 
was the Electro Rust-Proofing Corp. 
Knauss was senior host, assisted 
Ludeker, Veneigh and Gustaf- 

More than 1000 references are indexed 
the Alphabetical Subject Index 
Volume 11. 


Write for Information 
about the NACE 
Abstract Punch Card 
Service. Learn how 
save time 
literature searches. 


Are You Interested 


Controlling Corrosion 
Oil Production 


Equipment Sulfides? 


READ THESE 
USEFUL ARTICLES 


Three Papers Sulfide Corrosion: 
Note the Value Ammonia Treat- 
ment for Tank and Casing Annulus Cor- 
rosion by Hydrogen Sulfide, Use of Am- 
monia to Prevent Casing Corrosion and 
Electrochemical Studies the Hydrogen 
Sulfide Corrosion Mechanism, per 


Sulfide Corrosion Cracking Oil Pro- 


duction Equipment, Report T-1G, 
copy 


Symposium Sulfide Stress Corrosion: 
Hydrogen Sulphide Corrosion Cracking 
Steel, Stress Corrosion Cracking Steel 
Under Sulfide Conditions, Cracking 
High Strength Steel Hydrogen Sulfide 
Solutions, Field Experience With Crack- 
High Strength Steels Sour Gas 
and Oil Wells, Hydrogen Embrittiement 
ests on Various Steels plus 10 discus- 


sions, NACE Publication 52-3, 
Per copy 


Ail three units listed above for 
Payment 
rd advance. Add 65c¢ for book pest registry 
addresses outside the U. S., Canada and 
exico. Address orders and make remittances 
National Association Corrosion 
ngineers, 1061 M & M Bldg., Houston 2, 
Articles may purchased 


NACE NEWS 


ABORATORIES 
Dept. K-3, Detroit 11, Michigan 


ion 
Send technical data 842A. 


MAINTENANCE 


ASSURE PROTECTION ALL 
SURFACES YOUR PLANT AREA! 
USE FIELD DEMONSTRATIONS! 


BUILD MAINTENANCE SAVINGS CONTROLLING CORROSION IRON AND 
STEEL AND MASONRY DETERIORATION WITH PROPER PAINT COATINGS! 


“On the Spot” demonstrations actual field test. 
insure selection materials best Truscon Laboratories, specialists 


suited withstand the chemical industrial and building mainte- 


other destructive conditions that have been helping solve 
can prevail various parts waterproofing, floor and painting 
your plant. problems for nearly years and 
With obligation you, internationally famous the 
Truscon Specialists will assist field. Act now! Use the handy 
selecting coatings and methods above. Take advantage 
application, each with record this important service. 
economy proven performance. 


Get proof under your exposure 


$1.00 


ASSOCIATION CORROSION 


North Texas Section. Dallas, annual 
picnic. 

Pittsburgh Section. Mellon Institute, 
Oakland, Pa. 

Houston Section. John’s Restaurant. 
Cathodic Protection External Ship 
Hulls, Preiser, Bureau Ships, 
Navy. 

Chicago Section, Chicago Engineers’ 
Club, 315 Federal St., Chicago. 
Economic Control Corrosion Un- 
der Mildly Corrosive Conditions, 
Moorman, International Harvester 
Company. 

Cleveland Section. Hotel Manger. 
Corrosion the Petroleum Industry, 
Mills. 

Genesee Valley Section, German 
Club. Annual business meeting, mo- 
tion picture. 

Southwestern Ohio Section. Shuller’s 
Restaurant. Reading, Ohio. Panel 
Discussion: Protective Coatings; At- 
mospheric, Cliff Weymiller, Proctor 
Gamble Co.; Underground, George 
Pemberton, Cincinnati Gas and Elec- 
tric Co.; ceramic, William Barrows, 
Barrows Porcelain Enamel. 

Sabine-Neches Section, Orange, Tex. 
Corrosion Problems Gas Industry, 
Joe Waterfield, United Gas Corp. 

date. Schenectady Section. Joint 
dinner meeting with American So- 
ciety Electroplaters. 


Greater Boston Section. Hotel 
Beaconsfield, Brookline. Organic 
coatings, Kenneth Tator Asso- 
ciates. 
Metropolitan New York Section. 
Chemists Club, New York City. 
Pittsburgh Section. Mellon In- 
stitute, Oakland, Pa. 
Houston Picnic. 
Chicago Section. Chicago Engi- 
neers Club, 315 Federal St. Use 
Plastics Solve Corrosion 
Problems Industry, Whit- 
ney, Jr. 
Kanawha Valley Section. Hunt- 
ington, Va. Fundamentals 
Corrosion, Raymond Hoxeng. 
Cleveland Section. Hotel Manger, 
Cleveland. Stress Corrosion, Julius 
Harwood. 
Sabine-Neches Section. Orange, 
Texas. Social program. 

date—North Texas Section, annual 
picnic. 


Instrumentation Literature 


Guide Instrumentation Literature, 
National Bureau Standards Circular 
567 issued Dec. 14, 1955, 156 pages, 
can ordered from Government 
Printing Office, Washington, Over 
1200 references are listed. Articles 
periodicals are not referenced. 

10-Year Index the material 
Corrosion Technical Section 1945-54 in- 
clusive will published soon. 


More than 500 periodicals are can- 
vassed for abstracts appearing Corro- 
sion Abstracts. 


ENGINEERS 


successful routes 


CORROSION CONTROL 


way, you’re right 


Maybe your company runs its own 
corrosion control program. Perhaps 
you regularly call reliable service 
organization for this important job. 
Either way, you’re the right road 
you, your service people, use 
top-quality DIAMOND corrosion con- 
trol chemicals—sodium chromate and 
sodium bichromate. can 
deliver them quickly from strategi- 


Mim, 
DIAMOND 


CHEMICALS 


cally located, ready-to-ship stocks. 

offers technical help and 
service problems involving 
sion control. Call your Sales 
Office Chicago, Cincinnati, Cleve- 
land, Houston, Memphis, New 
Philadelphia, Pittsburgh St. 
PANY, 300 Union Commerce 
ing, Cleveland 14, Ohio. 


Diamond 


Chemicals 


stan 

unde 

; 

ORAN 


stocks. 
help and 
ing 
Sales 
ati, Cleve- 
New York, 
COM 


we 


ISSUES 
CORROSION 


Years 1945-52 
Inclusive 
Are Now Sold for 


per copy, postpaid 


Single copies multiple copies Cor- 
rosion published during the years 1945, 
46, 47, 48, 49, 50, 51, now cost 
each. Prospective purchasers are advised 
inquire about availability copies 
because many issues are completely ex- 
hausted. Remittances must ad- 
vance for purchases aggregating less 
than 


NATIONAL ASSOCIATION 


CORROSION ENGINEERS 


Campbell, Executive Secretary 


SILVER PRIMOCON indeed out- 
standing development primer for 
underwater bare steel. has been 
conclusively proven that its use ma- 
retards corrosion. Outstand- 
ing results over million tons 


Sudrabin Give Paper 
AWWA Meeting May 6-10 


External Corrosion Problems the 
Water Distribution System 
Sudrabin, Corp., 
program the 75th Anniversary Meet- 
ing the American Water Works Asso- 
cation. The May 6-10 meeting will 
held St. Louis with meetings and ex- 
hibits the Kiel Auditorium. 

Nominated officers for the Ameri- 
can Water Works Association were Paul 
Weir, Atlanta Water Works, president; 
Fred Merryfield, Oregon State College, 
vice-president; William Brush, Edi- 
tor, Water Works Engineering, New 
York, treasurer. Nomination 
mount election. 


Salt Bath Institute 


The Salt Bath Institute has been 
formed with headquarters 7307 Euclid 
Ave., Cleveland Ohio. Edward 
Case, Ajax Electric Co., Philadelphia 
has been elected president. Next meeting 
the institute, consisting several 
companies concerned with salt baths will 
held April Cleveland. 


Hot Dip Galvanizers 


The 1956 annual meeting the Amer- 
ican Hot Dip Galvanizers Association 
was held March 22-23 the Drake 
Hotel, Chicago. 


Galvanizers Committee 


The Galvanizers Committee, spon- 
sored The American Zinc Institute 
will hold its 34th meeting April 23-24 
Hotel Statler, St. Louis. 


= 


WELDS ETS 


shipping throughout the world. Mod- 
erately priced. Applied conven- 
tional methods. Equally effective for 
the protection new and old under- 
water steel marine equipment. 
for particulars circular form. 


International Paint Inc. 


WEST ST. LINDEN AVE. 628 PLEASANT ST. 
NEW YORK SAN FRANCISCO, CAL. NEW ORLEANS 15, LA. 
STOCKS AT: HARLINGEN CORPUS CHRISTI GALVESTON HOUSTON 
ORANGE MORGAN CITY HARVEY MOBILE TAMPA 


Texas Short School 
Water and Sewage Has 
Corrosion Control 


Several items related corrosion 
control were included the March 4-9 
program the 38th Texas Water and 
Sewage Works Association’s Short School 
held Texas College, College 
Station. These included: 

Use Metallizing Maintenance, 
Grimes, Jr., Leader. 

Corrosion and Scale Prevention 
Water System Appurtenances, Phillip 
Donnell, Leader. 

Progress Report Stream and Air 
Pollution, Kenneth Watson, General 
Electric Co., Schenectady. 

Reactions and Organic Com- 
pounds Air Concentrations Parts 
Per Million, Edgar Stephens, The 
Franklin Institute, Philadelphia. 

Development Instrumental Methods 
for the Determination Small Quanti- 
ties Ozone the Atmosphere, Dale 
Hutchison, Stanford Research In- 
stitute, Menlo Park, Cal. 

Methods and Devices for Determining 
SO: Areas and Near Stacks with 
Speed, Coverage Area and Low Cost, 
Louis McCabe, Resources Research, 
Inc., Washington, 

Industrial Waste Disposal with For- 
ward Look, Robert Wright, Carbide 
and Carbon Chemical Co., Victoria, 
Texas. 

panel discussion trends water 
pollution control was held with 
Smallhorst, Texas State Dept. Health, 
chairman. 

Operation Sewage Treatment 
Plant for Production Industrial Water 
Source, Scherer, Leader. 


BOOK REVIEWS 


Hydraulic Institute Standards. Loose- 
leaf, inch, ring binder. 1955. 
Hydraulic Institute, 122 East 42nd St., 
New York 17, Per copy, Domes- 
tic, $4.75; foreign $5.25. 

collection standards adopted The 

Hydraulic Institute. general section 

gives information about 

which was founded Sections cov- 
ering centrifugal pumps, rotary pumps, 
reciprocating pumps and data section 
covers engineering information about 
water, pipe, viscosities, friction losses 
slurries, nominal composition alloys, 
materials for construction for pumping 
various liquids and alphabetical index. 

Pumps various types are illustrated 

and their parts identified. Data include 

sizes, direction rotation, application 
standards, capacity and speed limitations 
among others. 


Ceramic Technical Group 


Lead Industries Association has formed 
ceramic technical committee con- 
sider the uses lead ceramics. John 
Koenig, director the School 
Ceramics and the Ceramics Research 
Institute Rutgers University chair- 
man. 


PLATES 

& 


Pipelines the Future, 64-page analy- Rockwell Manufacturing Co. has ac- 
sis the marketing and use future the assets Locomotive Fin- 
plastic pipe 1975 available Materials Co. Atchison, Kans. 
copy from Public Relations, Monsanto 

Chemical Co., Springfield Mass. The Corrosion Control Reporter, quarterly 
booklet includes performance data, costs, publication Amercoat Corp., South 
and other data including prediction Gate, Cal. includes articles paint 
that pipe applications plastic and cathodic protection and 
will consume about 300 million matters interest industrial 
plastic material year. good Copies are available request. 


for polyvinyl chloride pipe predicted 
soon processing problems new ultrasonic-transmission 
solved. testing device for detecting laminar 


using the following products: 


With polyethylene vinyl backing 
solve your pipeline corrosion problems. 


variety plastic and synthetic rubber coatings for spe- 
cific protective uses steel, concrete, wood and masonry. 


Completely waterproof and impermeable 
all-weather coating and mastic. 


For complete particulars these products, please use coupon. 


RUBBER PLASTICS COMPOUND CO., Inc. 


Rockefeller Plaza, New York 20, 


Please send the literature checked below: 


technical bulletins NERVA-KOTE technical brochure guide 
technical bulletin 


ASSOCIATION CORROSION ENGINEERS 


flaws plastics and metals, cupping 
bolts, brazing defects and similar dis. 
continuities has been developed 
Branson Instruments, Inc., 430 Fairfield 
Ave., Stamford, Conn. The part 
inspected immersed liquid and 
continuous ultrasonic waves are passed 
through from the transmitting the 
receiving transducer. Discontinuities are 
detected their tendency reduce the 
energy picked the receiver, the 
loss registering meter. 


Stuart Steel Protection Corp. 


Resources Research, Inc., Wisconsin 
Building, 4435 Wisconsin Ave. 
Washington 16, newly organ- 
ized firm consultants specializing 
air and stream pollution problems for 
industry and federal and state agencies, 
Louis McCabe, formerly Scientist 
Director, Public Health 
and Frederick Mallette, executive sec- 
retary the Committee Air 
tion Controls and Research Manager 
the American Society Mechanical En- 
gineers, and William McCabe are 
members the firm. 

Pyramid conical hole perforated plates 
factured Pyramid Screen 
Mason Terrace, Brookline 46, Boston, 
Mass, The firm’s Arcap non-magnetic 
stainless alloy, among other metals 
used fabrication. are 
recommended for wide variety in- 
dustrial applications including many in- 
volving corrosive liquids. 


OKM Model 100-C chemical pumps are 
designed with diaphragm type head 
touch nothing but the Teflon. The pump 
has maximum total feet 
The machine made Machine 
and Tool, Inc. Waco, Texas. 


Hydrotol, device designed 
tain fixed range mineral 
systems manufactured Heller Lab 
oratories, 124 Fort Lee Road, 
After the desired chemical feed 
and mineral concentration range are 
termined and set the machine’s 
tion entirely automatic, 
say. Any range mineral 
tion 100 cycles can maintained 
and wide range chemical feed rates 
precisely 
surfaces now can treated 
Pont Nemours Co., 
Del. that they can cemented 
gether. 

periodical available from Bakelite 
pany, Division Union Carbide 


Carbon Corp., East 42nd St., Nev 


York 17, gives extensive 


tion Bakelite’s polyethylene 


pound used for piping. available 
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PROBLEM: 


Baskets for submerging alloy steel forgings 
hot pickling acids had replaced every month 
because severe corrosion. The baskets were con- 
tinually immersed either per cent hydro- 
chloric acid, aqua regia, per cent and 
hydrofluoric acids, per cent nitric acid. All 

264 
Boston, 
metals 
reens 
ety in- 
many 


these acids were about 140 deg. 


REMEDY: 


The baskets were made one-inch round bars 


alloy 


pumps are 
type head 
corrosives 
The pump 
feet. 
Machine 


RESULT: 


After months’ service, three shifts day, the 


baskets made alloy are still good. 


ing water 
Lab- 
Leonia, 
mical feed 
are 
maintained 
feed rates 


alloy the most universally cor- 
rosion-resistant alloy available today. has high- 
strength and highly resistant all the mineral 
acids. For copy booklet describing 
alloys, get touch with the nearest Haynes 


Stellite Company office. 


treated 
r E. I. du 
mented 


HAYNES STELLITE COMPANY 


Division Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago Cleveland Detroit Houston Los Angeles New York San Francisco Tulsa 


TRADE-MARK 


New 
informa 
com 
available 
Schedule 


“Haynes” and are registered trade-marks Union Carbide and Carbon Corporation. 
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and Schedule 80. Recommended appli- 
cations are described and illustrated. 

Rokide, high temperature ceramic 
coating can now applied 
Gartner Co., 1010 Milby St., Houston, 
Texas under license from Norton Co., 
Worcester, Mass. 

Roskote cold applied pipe coatings are 
described new folder available from 
Royston Laboratories, Inc., Blawnox, Pa. 

Hills-McCanna Company, Chicago will 
house its Products Division which man- 
ufactures diaphragm valves and chem- 


STATIC LOAD 
CAPACITIES 
28,000# 
Per THINsulator* 


NON-CONDUCTIVE 


THIN INSULATOR 
INSURES FREE 
MENT INTO CASING 


BOX 4038 


*Stress analysis 36” size safety factor 


SIZES: through 36” 


ical metering pumps new 20-acre 
tract Carpentersville, 

e 
Illium Alloy used Ampco Metal 
Inc., Milwaukee the manufacture 
series centrifugal pumps. They are 
available from stock capacities from 
fractional flow 4x3-inch 
with maximum capacity 600 gpm 
150 feet head. contains but 
chromium-molybdenum alloy. 

F132 the designation new alum- 
inum casting alloy developed Alum- 
inum Company America replace 
its older piston casting alloy. The new 
alloy has properties substantially equiva- 
lent D132, the older alloy, but con- 
tains 0.5 percent maximum nickel com- 
pared D132’s range 0.5 1.5 
percent. 


THE 
“RUGGED” 
INSULATOR FOR 
CASED CROSSINGS 


22” style 
THINsulator 
shown here 


TULSA OKLAHOMA 


REPRESENTATIVES: Houston Pittsburgh Plainfield, Amarillo Casper Provo, Utah 
Joliet, Illinois * Los Angeles * San Francisco * Bartlesville, Okla. * Edmonton * London, Ontario 
Calgary * Buenos Aires * Durban, Natal, South Africa + Paris, France 


CORROSION ENGINEERS 


Vol. 


Mining for Nickel, new 45-minute 
sound and color motion picture 
able for showing technical organiza. 
tions. Prints are available free charge 
bookings through Rothacker, 
729 Seventh Ave., The 
Inc., Wall Street, New 
York City. 

fe 
Bart Lectro-Clad Process, 8-page 
folder, describes the Bart process 
which nickel deposited metallic 
surfaces. Characteristics the produced 
coatings are given together with 
ples their successful use. Copies are 
available Manufacturing 
Corp., 227 Main St., Belleville 


Teflon tape sections down miles 
being manufactured United States 
treated for cementing with any com- 
mercial adhesive. Tape available from 
inches wide. Sheets are available 
24x24 inches and 1/16-inch thickness 
48x48 inches. 
PVC pipe fittings and flanges now can 
cemented new solvent cement 
which makes joint stronger than the 
pipe itself, according Tube Turns 
Plastics, Inc., 2929 Magazine St., Louis- 
ville 11, Ky. The cement may applied 
with ordinary paint brush and the 
joint may handled hour after 
cementing. Working strength reached 
hours 


Metal and Thermit—United Chromium 
Canada, Ltd. will the name the 
combined activities Canada the 
named companies. new office, ware- 
house and plant facilities will 
structed Toronto house the joint 
operation. 


Kaiser Aluminum Chemical Corp, 
Kaiser Bldg., Oakland 12, Cal. has pub- 
lished 24-page booklet describing its 
heavy press extrusions. Two new 
ton presses the company’s Hale- 
thorpe, Md. plant operated U.S. 
Air Force contract can produce 
sands hollow shapes inches 
width wider and maximum 
length feet. Copies the booklet 
are available from Kaiser 
Industrial Service Div., 356, 1924 
Broadway, Oakland 12, Cal. 
Lumicon, device that amplifies light 
been developed Friez 
Div., Bendix Aviation Corp. Its uses 
clude production television picture 
thousands times brighter than that 
the fluoroscopic screen and other 
portant uses radiography, 
and the photographic and associated 
fields. 
* 


Wrought Iron plates were used fab- 
ricate more than 5000 feet 
and 60-inch pipe used 
La. installation designed pump 
water from the Mississippi River 
the Bayou Lafourche system 
ways. Byers Co., 
supplied the plate. The bayou Lafourche 
Pumping Plant make 
possible flush the 


with fresh river water, improve 
gation and provide ready source 
fresh water for large area 
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From Page 78) 


west for domestic 
dustrial extensive fresh ground 
water resources exist the area and 
drainage Water was the only source 
fresh water after the Mississippi River 
was separated from the 
fourche system 1903 flood con- 
trol measure. 


e 

Brighter Tomorrow the title 
30-minute, millimeter color film avail- 
able free charge qualified organi- 
zations from Bart-Messing Corp., Belle- 
The film deals primarily with 
electroplating and the manufacture 
rectihers for plating bath use. Also 
shown are some the techniques used 
for preparing precious metal salts and 
solutions. 


Craftsmen Metals for Industry, 12- 
page brochure issued Sound 
Fabricators, Inc., 3670 East Marginal 
Way, Seattle Wash. 
custom metal fabricating services the 
70,000-square-foot plant. 

Neoprene Carboline Company’s sin- 
gle package synthetic coating which 
gives mil film thicknesses per coat 
described Bulletin 701 available from 
the company 331 Thornton Ave., St. 
Louis 19, Mo. Characteristics the 
coating, including weathering, abrasion 
resistance and suitable primers are dis- 
cussed among other things. 


Phillips Polyolefin Process will used 
under license agreement Pullman 
Incorporated manufacture new 
type polyethylene compound, The 
iary, which also manufactures fluorocar- 
bon products under the Kel-F trade 
name, will handle the 
The Phillips process differs from other 
commercially used methods for produc- 
tion hydrocarbon resins that uses 
anew type catalyst. This catalyst 
produces unique type polyethylene 
and active the copolymerization 
mixtures olefins. The company visions 
new spectrum resins from 
the process. Polyethylene produced 
the process reported tougher 
and more heat resistant than current 
types and have higher tensile strength, 
rigidity and higher impact 


Cefco bituminized fibre pipe products 
made The Central Foundry Co., 
the company. 

PIP push inserts provide female threads 
molded plastics, laminates, die-cast 
alloys, powdered metals and light metals 
drilled cored hole without tap- 
ping. The inserts are made Heli-Coil 
Danbury, 

Vinyl Neoprene coated fabrics for 
covers, aprons and other uses 


available from Daniels, Inc., 
Md. 


Alloy Tube Division The Carpenter 
marketing polyvinyl chloride pipe. Two 
pipe are offered, normal with 


(Continued Page 80) 
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IT’S 
WORTH 
PROTECTING 
IT’S WORTH 
PROTECTING 


Why risk failure well engineered cathodic protection 
system using inferior materials 


For positive protection pipelines and other under- 


ground metal structures, use Federated Magnesium Anodes. 
Note these exclusive features: 


Patented electro-galvanized, spiral wound strip core 
completely bonded the magnesium alloy for perfect 
electrical contact. 


Full length core assures complete anode consumption. 


Silver soldered, connecting wire joints provide depend- 
able, high-strength low-resistance joints. 


Federated makes the widest selection magnesium 
anodes the field. All regular sizes and specifications 
are available, and special requirements can met. 


complete line zinc anodes also available made 
from Special High Grade low iron anode zinc. 


Corrosion Advisory Service your disposal through 
plants and sales offices. 


DIVISION AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 
CANADA: FEDERATED METALS CANADA, LTD., TORONTO AND MONTREAL 


ALUMINUM, MAGNESIUM, BABBITTS, BRASS, BRONZE, ANODES, ZINC DUST 
DIE CASTING METALS, LEAD AND LEAD PRODUCTS, SOLDERS, TYPE METALS 


? 
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high chemical resistance and high im- 
pact with slightly reduced chemical re- 
sistance. PVC pipe available sched- 
ule and nominal size ranging 
from inch inch. 


Repair Cast Iron Parts, 4-page bul- 
letin available from Service 


Section, The International Nickel Co., 
gives latest information welding cast 
iron with Nirod and Ni-Rod elec- 
trodes. 

e 
Perma-Line, Complete Tank and Tank 


Lining Service, 8-page brochure 

Standard 
Magnesium 
which permits 
evenly distributed 
electrolytic 
over the 
whole surface 
the anode. 


This even 
distribution means 
longer lasting, 
higher operating 
efficiency. 
Gives added 
protection 
against 
corrosion 


loss. 


Next time 
specify 


NATIONAL ASSOCIATION 


available from Perma-Line Rubber 
Products Corp., 1753 Winnebago 
Ave., Chicago 47, Ill. describes custom 
lining and tank manufacturing facilities, 
heat exchangers, rubber lined stel pipe, 
fittings and valves, PVC pipe, metal and 
rubber lined fabricated products and 
Perma-Line No. 124 acid resistant paint 
and No. 301 liquid Neoprene. 
e 


Automobile Rubber Co., Inc., 12550 
Beech Road, Detroit 39, Mich. will sup- 
ply request sampler containing 
eleven samples rubber 
meric materials available from the com- 
pany. The specimens represent standard 
compounds. 


Water Vapor air gas streams can 
now measured 4-minute cycles 
with full scale range 100 ppm 
water volume. Sensitivity 0.25 


§ 
| 


you are faced with corrosion problem, 


let our engineers help you solve it. There’s 
obligation, course. Wire, write phone today. 


CORROSION ENGINEERS 


Vol. 


ppm volume and accuracy 
ppm possible. The instrument was 
developed the Mine Safety 
Co., Pittsburgh and Esso Research 
Engineering Co. 
Iron and Manganese removal from 
water described Technical Reprint 
T-144 available from Graver Water 
Conditioning Co., 216 West 14th 
New York 11, 
Company’s new synthetic described 
new 8-page brochure. 


Al-Con Chemical Co., Box 
New Orleans, La. selling Shell’s 
crystals 2-ounce shaker bags 
ounce polyethylene spray bottles, 

Sodium Nitrite for Rust and 
Prevention, 1956 edition the bookle 
has been issued Solvay Process 
vision, Allied Chemical Dye Corp, 
Broadway, New York The 
booklet describes and illustrates the use 
sodium nitrite for 
vention. 


Alloy and Stainless Steels, Bulletin 175- 
Electric Steel Foundry Co., 2141 
25th Ave., Portland 10, de- 
scribes and tabulates detail the 
ucts the company designed for cor- 
rosion resistance. The 100-page and 
cover booklet tabulates properties 
principal Esco alloys, and rates numer- 
ous materials against long list cor- 
rosives. 

All-Coat Epoxy coatings available from 
Shutt Process Equipment Co., 1412 Nor- 
man Place, St. Louis 22, Mo. air-dry 
and produce systems 
formerly obtained only with high-ten- 
perature baking. The coatings will cure 
the company says. 
systems now can covered. 

Checking Corrosion Losses with 
ite Anodes, available 
Corrosion Control, Inc., 823 
St., Tulsa provides data which can 
used estimate the merits graphite 
anodes for cathodic protection. Curves, 
nomographs and other information 
mit considering the anodes the basis 
characteristics. 


Powder Metallurgy Bibliography, 
ring nearly 250 articles 
and Canadian periodicals 
from Harper Electric Furnace Corp. 
River St., Buffalo 

Three Novel Epoxy compounds, 
long-chain epoxidized olefins, 
marketed Becco Chemical 
Food Machinery and Chemical 
Buffalo, The new compounds 
undergo reactions such 
tion, isomerization, reduction and 
opening with variety active 
gen compounds, The new olefin epoxides 
may used acid scavengers, 
sion inhibitors, monomers and 
organic synthesis intermediate 
other 

Electrical Testing Laboratories, 
East End Ave., New York 21, 
offers numerous services connected 
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the modern protection 
against pipe corrosion! 


FAST, EASY, SAFE APPLY 
Applied cold—by hand simple portable tool 


—modern, pressure-sensitive Dressertape bonds 
securely the pipe assures uniform pro- 
tection top, sides and bottom. 


PROTECTS PIPE, JOINTS, FITTINGS 


Highly versatile, Dressertape widely used for 
coating field-welded joints all diameters 
mill-wrapped complete coating 
pipe sections yard ditch... for repairing 
holidays and gaps other types coating. 
Readily conforming the contours small 
diameter fittings, narrow-width Dressertape 
ideal for service line use. 


GIVES LASTING PROTECTION 


High dielectric Dressertape provides excellent 
electrical insulation permanently pro- 
tects all underground piping against corrosion 
soil chemicals, salt water, acids, alkalies 
and oil. 

For complete details, send Dresser 
“Corrosion Control” catalog. 


The Tapester Special, avail- 
able through Dresser, assures 
speedy, uniform coverage 
on small diameter pipe. 


; Larger model Tapesters, also 
% available through Dresser, spin 
Dressertape protection pip- 


*DRESSERTAPE trademark Dresser Mfg. Division 


Dresser Manufacturing Division, Fisher Ave., Bradford, 
Pa. Warehouses: 1121 Rothwell St., Houston; 101 Airport 
Bivd., Francisco. Sales offices also in: New York, Phila- 
delphia, Chicago, Denver. Canada: Toronto and Calgary. 


resserta e e e 
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the properties materials including 
plastics and laminates. 
Valvoline Tectyl 506, which give thin 
transparent film, said manufactur- 
ers, Valvoline Oil Co., Freedom, Pa. 
effective salt fresh water at- 
mospheres. Protection for periods 
two years claimed. The material 
soluble petroleum alkali washes. 
Quelcor Plastisol Systems are detailed 
Data Sheet No. available from 
Quelcor, Inc., Front and Broomall St., 
Chester, Pa. Advantages the plastisol 
system are described. 


Write today for catalog 
call MOntrose 2-2080 
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Capt. Seabring, USN has been 
named director research and develop- 
ment Alco Products, Inc. 
sponsibilities include the company’s 
nuclear power projects and gas turbine 
development program. 


John Duesing has been appointed 
sales manager the mechanical divi- 
sion Hagan Corp., Pittsburgh. has 
been with the firm since 1939, 


Hegerty has been appointed vice- 
president Colonial Iron Works Co., 


Cleveland. has been sales manager 
for the past three years. 


luxury 
cant afford 


rotect your investments with 
Harco Cathodic Protection Systems 


Every ferrous metal structure you own 
(underground pipe lines, oil and water stor- 
age tanks, water works equipment, etc.) 
heing stolen from your profits. 


job protect you. Cathodic pro- 
tection systems Harco will STOP corro- 
sion its tracks. What’s more, Harco job- 
engineered-systems provide the necessary 
testing, drawings, materials and installation. 


Harco Cathodic Protection System will 
pay for itself many times over. costs 
nothing investigate the tremendous 
savings available you. 


THE HARCO CORPORATION 


16991 Broadway 
Cleveland, Ohio 


CATHODIC PROTECTION DIVISION 
Los Angeles Seattle Houston Atlanta Lynchburg Pittsburgh Albany Davenport Toronto, Canada 
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Hector Douglas, Jr. has been named 
district engineer for the lakes area 
the chemical equipment division 
steel Metallurgical Corp. His headquar. 
ters will Cleveland. 


Andrew Dravnieks has been appointed 
head the Corrosion Section 
Materials Division, Enginering Research 
Dept., Standard Oil Co. (Indiana) 
ing, Ind. 

Michael McFadden, Jr. has joined 
the Central Atlantic Coast 
Field Section the International 
Company’s Development 
Dame and took 
metallurgy Lehigh University, 


John Benedito has been appointed 
general sales manager, Bakelite Com- 
pany, Union Carbide and Carbon Corp, 
joined the firm 1935 after grad- 
uating from Yale, 

Dowsley has been promoted 
the post assistant regional manager 
Parker Rust Proof Company’s South 
Central District. 

Sharpe, corrosion engineer with 
Napko Paint and Varnish Works, Hous- 
ton has been named the firm its 
resident representative the Permian 
Basin area, with headquarters Mid- 
land. 

Fritz Nagel has been named vice- 
president Polymer Processes, 
Reading, Pa., subsidiary the Poly- 
mer Corp. will direct completion 
the developmental efforts the new 
Whirlclad coating process and 
nical assistant the president. 

Melvin Larson has joined Climax 
Molybdenum Co. research chemist 
its Detroit Research Laboratories. 


e 
Henry Hausner, general manager 
the Penn-Texas Corp. Nuclear Engineer- 
ing Division has been given the Stevens 
Institute Technology Powder 
lurgy Achievement Award, for 1956. 


Leslie Chamber, director the fed- 
eral government’s air pollution program 
has been named director 
for the Los Angeles County Air Pol- 
lution Control District, 
more than years experience 
chemical and biological research. 


Thomas Morton has been promoted 
the position assistant plant 
ager the Garland, Texas plant 
Tempo Aircraft Corp. 


Thomas Butler has been appointed 
the new post director 
ing for Burroughs Corp., Detroit 
Mich. 


ber the Houston staff has taken Mr. 
Muir’s place manager 
Seattle, Vernon Shallcross, the 
office has been moved Denver 
Robinson, formerly assistant sales 
manager Eastern Division has been 
signed special promotional programs 
Tube Turns, 224 East 
Louisville Ky. 
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Prevent Internal Corrosion 
Gas Condensate Wells 


THE SOLUTION: 


Humble’s Proven Corrosion Preventives 


Among the Humble Corexit formulas, several are designed 
meet the many unusual requirements for corrosion 
prevention gas condensate wells and their allied operations. 
wells where temperatures and pressures are high, Corexits have 
proven especially effective; and can used 
safely under these conditions. 


Your operating costs will lower when you use Corexit 
because fewer well pulling and work-over jobs are necessary, 
and the life your equipment prolonged. 


For complete information Corexit, see your nearest 
Humble wholesale plant Texas and New Mexico, 
write phone: 


Technical Service 

Sales Department 

Humble Oil Refining Company 
Box 2180 

Houston Texas. 


REFINING COMPANY 
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20-Year Aluminum Atmospheric Test Data Given 


Effects Heat Treating, 
Coatings Corrosion 


Rates Are Included 


National Bureau Standards 

has found that some aluminum al- 
loys can resist corrosion either 
marine inland atmosphere for least 
These results were obtained 
Reinhart and Ellinger the 


NBS staff for the Navy Bureau 
Aeronautics. Besides determining the 


corrosion resistance large number 
aluminum alloys, the study also pro- 
vides data regarding the effects heat- 
treatment and protective coatings 
corrosion rates. 

The NBS investigation began the 
early 1930’s. that time experimental 
“high-strength” aluminum alloys had 
been developed for aircraft use, but little 
was known their corrosion properties 
after sustained exposure. There were 
also many new protective coverings for 
aluminum such organic paints and 
inorganic coatings. The 
fore undertook investigate the com- 
mercial and experimental alloys then 
available, together with the coatings 
used for surface protection, exposing 
them various weathering conditions 
for period years. The NBS 
study thus provides data the 20-year 
corrosion resistance aluminum alloys 
which some cases have only recently 
been converted from experimental 
commercial status. 

The alloys studied (Table included 
those which could hardened heat- 
treatment and those not susceptible 
heat treatment. Among the latter were 
aluminum-manganese 3004-H34 and 
aluminum-magnesium 5254-H34.* The al- 
loys amenable heat-treatment in- 
cluded clad and bare aluminum-copper 
alloys 2017 and 2024. Other alloys con- 
tained nickel, cadmium copper and 
cadmium, Aluminum-magnesium-silicon 
alloys, which hardening due the 
intermetallic compound, MgSi, were also 
studied. Specimens 0.75-inch inches 
long were exposed selected locations 
Washington, C., Norfolk, Va. and 
the Canal Zone. The latter constituted 


Figure 1—Specimens aluminum-copper alloy 2017 after seven years’ exposure over sea 

Norfolk, Va. All were hot water-quenched, except for which was correctly heat-treated, 

although hot water-quenched, was fairly well protected long oil ester gum varnish pigmented 

with aluminum powder. Specimen which was severely corroded during exposure, was covered 


the tropical marine atmosphere, whereas 
Washington and Norfolk were the tem- 
perate inland and marine All 
the marine specimens were exposed 
near the shore line, where they were 
occasionally wet spray. 


Different Finishes Tested 


Studies were made the aluminum- 
copper alloy 2017 with number 
different finishes, Included were samples 
clad and bare 
treated selected methods and some 


protected with various types organic 
inorganic coatings. 

The effects corrosion each alloy 
were evaluated visual 
scopic examination and the change 
its elongation.* The samples were 
moved intervals from the racks, be- 
ginning three months after the start 
the test and were subjected tensile 
tests. The tensile strength and 
tion after exposure were compared with 
values obtained control 
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TABLE Composition Aluminum Alloys 


Designation of Materials! 


Aluminum Assoc. 
(or Producer) 


GR40A-H34 


Clad CM41A-T4 
Clad CG42A-T3 
Clad CG42A-T36 


CG42A-T36 


CHEMICAL COMPOSITION, PERCENT WEIGHT 


93.44 4.17 1.59 
93.44 4.17 1.59 

4.2 


Other Elements 


1 Analyses by the cooperating manufacturer, the Aluminum Company of America, unless otherwise indicated. 


difference. 
3’ Analysis of the core material. 


Cladding 99.75 percent aluminum (1075). 


4 Nominal composition furnished by the manufacturer, Le Société des Brevets Berthelmy de Montby, Paris, France. 


5 Analysis by National Bureau of Standards. 


(No chromium). 


6 Material subsequently heat-treated at the National Bureau of Standards in various ways. 


7 Furnished by Nicralium Co. 
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GENERAL NEWS 


This New Booklet 
Tells All 

You Need Know 
About Alcoa® 
Aluminum 

Marine Anodes... 


WHY THEY'RE BETTER 
WHY THEY LAST LONGER 


HOW THEY CUT 
PROTECTION COSTS 


Write for copy... 


It’s 


Here’s new booklet that’s required reading 
for anyone interested buying better protec- 
tion for ships and marine structures against 
sea-water corrosion. 

gives the technical story Alcoa’s new 
Aluminum Marine Anodes simple, terse 
language objective tables and diagrams. 

compares aluminum with other metals 
point point. shows why aluminum pro- 


SEND THIS COUPON FOR YOUR COPY 


Aluminum Company America 
1670-D Alcoa Building 
Pittsburgh 19, Pa. 


Please send copy Alcoa Aluminum Anodes. 
NAME 

TITLE 

COMPANY 

ADDRESS. 

CITY AND STATE 


vides more ampere-hours per dollar than zinc 
magnesium. shows how and why alumi- 
num needs current-limiting devices. 
shows the basic forms aluminum anodes 
designed for protection hulls, tanks, 
shore structures subject sea-water corro- 
sion. shows that these anodes can at- 
tached welding, bolting suspension. 


THE ALCOA HOUR 
FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 


Your Guide the Best 
Aluminum 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
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1958 Achema Congress 


The Achema 1958, 12th Chemical Ap- 
paratus and Equipment Congress and 
Exhibition will held 
Main May 1958. 


Corrosion Congress 


The First European Congress Cor- 
rosion will one the featured events 
during the Assembly Chemical Arts 
November 22-December Paris, 
France. 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members and 
Companies seeking employees may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over words set point text type. 


@ Advertisements to other specifications will 
be charged for at $10 a column inch. 


Positions Wanted 


Chemist—Experienced cathodic pro- 
tection and corrosion engineering work. 
Desires employment the West 
Southwest. Pipe line company engi- 
neering firm. Reply CORROSION, 
30x 56-6. 


Protective Coating Chemist—Thoroughly 
experienced all inhibitive 
tective metal Eighteen years 
formulating for variety atmospheres. 
Masters degree, member several socie- 
ties, currently group research leader. 
CORROSION, Box 56-7. 


Positions Available 


Manufacturers Representative repre- 
sent expanding firm applying specialty 
organics, metallic and sheet linings 
factory field, east the Mississippi. 
CORROSION, Box 56-9. 


Senior Inspector: 


Minimum ten years’ experience de- 
sign inspection petroleum process- 
ing plants and equipment, which five 
years must have been inspection work 
entailing general knowledge all 
facilities. 


Inspector: 


Minimum five years’ experience main- 
taining and inspecting pressure vessels 
and oil handling equipment. Thorough 
knowledge API and ASME codes for 
fired and unfired pressure vessels and 
piping required. 

Salary $9,000 $11,000 depending 
training and experience. Plus living 
allowance approximately $3,600 paid 
Saudi 


Write giving full particulars and work 
experience to— 


Mr. Heinze 

Arabian American Oil Company 
505 Park Avenue 

New York 22, New York 


20-Year Aluminum— 
(Continued From Page 84) 


The control values for elongation were 
obtained averaging the original 
values and the values obtained speci- 
mens stored desiccated containers for 
comparable periods time. Statistical 
analysis showed significant differ- 
ences these values with respect 
time storage, surface treatment, 
paint coating. 


Heat Treatment Significant 


The bureau found that improperly 
heat-treated aluminum-copper alloys 
failed intergranular corrosion and 
severe exfoliation with measurable 
elongation after exposure, while those 
properly heat treated performed satis- 
However, 2017, when clad 
with thin, low-strength alloy, resisted 
corrosion very well even incorrectly 
heat-treated. The alloys 3004-H34, 5050- 
H34 and 5254-H34 showed excellent re- 


Zinc Institute Meets 


The 38th Annual meeting the Amer- 
ican Zinc Institute will held April 
23-24 Hotel Statler, St. Louis. 


Positions Available 


Corrosion Engineer with experience 
the sale plastic materials construc- 
tion for West Coast Sales position. Ex- 
cellent opportunity for engineer who can 
solve corrosion problems using coatings, 
linings, pipe, duct and related plastic 
equipment. Please send complete infor- 


mation CORROSION, Box 56-8. 


CORROSION 
ENGINEER 


Graduate Metallurgical Chem- 
ical Engineer with minimum 
years’ work experience which 
should include analysis and re- 
solving corrosion problems re- 
lated petroleum producing and 
refining materials and equip- 
ment plus steam boilers and 
other auxiliary equipment. 


For work company’s New York 
Engineering Dept. which requires 
technical service operating de- 
partments and staff consultant 
work for the company’s overseas 
operation Saudi Arabia. 


Write outlining personal history 
and work experience. Please in- 
clude telephone number. 


Recruiting Supervisor, Box 129 


ARABIAN AMERICAN 
COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


Vol. 


sistance corrosion, did the 
mium alloy, but alloys containing 
magnesium and silicon showed 
intergranular 

Spot-welded specimens 3004-H34 
clad 2017-T4, and clad 
decrease breaking strength after 
1044 weeks marine atmosphere 
1140 weeks urban atmosphere 
When tested, these specimens 
sheared through the welds, the 
gets pulled out one the pieces 
metal. Likewise, there was decrease 
the breaking strength clad 
T31 joined with 2017-T31 alloy rivets 
aluminum-magnesium 
joined with 300 rivets after the 
same periods time. However, rivets 
made alloy having about 
twice much magnesium 5254, were 
attacked intergranularly, and the heads 
fell off during the exposure tests, 


Protective Coatings Studied 


The bureau studied numbed pro- 
tective coatings for aluminum alloys, in- 
cluding oxide coatings formed 
chemicals, well organic coatings 
various formulations. These coatings 
were applied singly and combination, 
The bureau’s tests showed that the 
gough (chromic acid) anodic treatment 
did not increase the corrosion resistance 
the untreated 2017 alloy either the 
ice water-quenched and artificially aged 
hot water-quenched conditions, Nor 
was corrosion resistance improved 
anodic process, where the specimen 
sealed immersion water 
for minutes. 

One the protective coatings studied 
was paint consisting long-oil ester 
gum varnish combined with aluminum 
powder, When applied over the various 
oxide coatings, this paint increased pro- 
tection considerably most cases. The 
bureau also studied other paint 
applied the bare alloy 2017. was 
found that two coats varnish 
aluminum powder applied over 
chromate pigmented primer gave com- 
plete protection the bare alloy 
over years. The elongation the 
2017 clad alloy, even when not painted, 
was not changed exposure for 
years. 

Since the bureau’s investigation 
begun, the compositions some the 
alloys studied have been altered 
prove resistance and the use other 
alloys has been discontinued altogether. 
The non-copper alloys, such 3004 and 
5254, are highly resistant 
and are wide use where lightness, 
durability and corrosion resistance 
required. The aluminum-copper alloy, 
2017, has been replaced clad 2024 for 
aircraft structural members but stil 
used for the extruded forms 
rated airplane assemblies. 


1. For further technical details, see Effect 
20-Year Marine Atmosphere Exposure 
Some Aluminum Alloys, F. M. Reinhart an¢ 
G. A. Ellinger, ASTM STP 175 Atmospheric 
Corrosion of Non-Ferrous Metals (in press). 

present Aluminum Association 
tions are given where applicable, otherwise 
the manufacturer's designation is given. The 
first four digets refer the 
the alloy. A letter plus one or more digits 
refers to the temper designations, as fol- 
lows: H34—strain hardened and stabilized, 
T3, T31, T34 and T36—solution heat sn 
and cold worked; T4—solution heat treater’ 
T6—solution heat treated and_ artificial 
aged. 

fined as the total deformation (stretch) . 
the direction of load, or per unit of lens 
caused by a tensile force, 
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TESTING 
Laboratory Methods 
and Tests 
23.7, 2.4.2, 5.3.2 


Instrument for Measuring 
Plating, 41, No. 10, 1146-1153 (1954) 


deposit made thin metal 
clamped above shallow, fluid-filled 
connected manometer, The 
can calculated from the difference 
Manometric heights before and after 
Instrument termed Stresom- 


9472 


23.7, 2.4.3, 5.3.2 

heet and Plated-Metal Measure- 
aper before Am. Inst. Elec. Engrs., Win- 


Am. Inst. Elec. Engrs., Pt. Com- 
munication and Electronics), 73, No. 12, 
138-142 (1954) May; Elec. Eng., 73, No. 
10, 873 (1954) Oct. 

direct-reading instru- 
ment suitable for the continuous inspec- 
tion nonmagnetic metals described. 
Metal thickness and plating depths are 
measured, Instrument composed 
exciter, phase-angle probe, and high- 
input impedance phasemeter. Readings 
were taken silver which was plated 
base material mils Type 321 
stainless steel plated with mil nickel. 
(The effect the magnetic layer nickel 
was slight this case though might 
easily become intolerable for other grades 
nickel.) Diagram and 

9483 

Considerations Deep-Drawability 
Sheet Metals. Parts II, III, (In 
French.) 28, No. 
339, 437-459 (1953) Nov.; ibid., 29, Nos. 
342, 346, 57-65, 242-258 (1954) Feb., June. 
Progress. 

Part The P.V.I. test carried out 
electrical machine described the 
author 28, No. 336, 91-92 
(1953) Feb. the basis tests 
18/8 stainless steel sheet, author consid- 
ers the light thrown test capacity 
for deformation, and relation and 

Part The information yielded the 
P.V.I. cupping test, anisotropy sheet 
and its evaluation, and the stretching oc- 
curring during deep drawing are dis- 
cussed. 

Part Preferred orientation and in- 
stresses are considered the 
tensile test related the P.V.I. 
BNF. 9515 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 


CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 


JOHN CRERAR LIBRARY 
East Randolph St., 
Chicago Ill. 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 
only, 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


Abstract Bulletin, Aluminium Laborato- 
ries, Box 84, Kingston, Ontario. 

ATS—Associated Technical Services Abstracts, 
Associated Technical Services, Box 
271, East Orange, 

American Water Works Associ- 
ation, Amer, Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J 

BTR—Battelle Technical Review, Battelle Memo- 
Institute, 505 King Ave., Columbus 

io. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 

CBEC—Centre Belge d’Etude de la Corrosion 
(CEBELCOR), des Drapiers, Brussels, 
Belgium. 

CE—Chemical Engineering, McGraw Publish- 
ing Co, 330 W. 42nd St., New York 18, N. Y. 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill Publishing 
Co. 330 W. 42nd St., New York 18, N. Y. 

GPC—General Petroleum Corp. California. 2525 
East 37th St., Los Angeles 11, Calif. 

11M—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 

INCO—The International Nickel Co., Inc. Wall 
Street, New York 5, New York. 

Petroleum. Portland Place, 
London W#1, England, 

JSPS—Japan Society for the Promotion of Science, 
Address: Shigeno, Secretary, 
Committe: of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, Japan, 


MA—Metallurgical Abstracts, Institute of Met- 
als, London, England, Grosvenor Gardens, 
London SW 1, England. 

Mi—Metallurgia Italiana, Associazone Italiana di 
Metallurgia. Via S. Paola, 10, Milano, Italia, 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 


NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, 

NBS—National Bureau of Standards. Supt. of 
Documents, U. S. Gov’t Printing Office, 
Washington 25, D. C. 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C, 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

Current Literature Relating the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London. Walde- 
grave Rd., Teddington, Middlesex, 

Und Eisen, Verlag Stahleisen, H., 
Dusseldorf, August-Thysen Str. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 


TIME—Transactions of Institute of Marine Engi- 


neers, The Minories, London Eng- 
land. 


UOP—Universal Oil Products, 310 South Michi- 
gan Ave., Chicago, IIlinois. 


ZDA—Zinc Development Association. 34 Berkeley 
Square, London W.1. 
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2.3.7, 3.5.9 

High Pressure Oxidation Metals. 
Technical Report No. Oxidation 
Metals Under Conditions Linear 
Utah Univ., Contact DA-04- 
495-ORD-237, October 15, 1954, pp. 

method studying the oxidation be- 
havior metals has been developed 
wherein the metal sample subjected 
linear temperature increase constant 
oxygen pressure. The advantages this 
method over previous isothermal methods 
are that rapid preliminary examination 
the oxidation behavior any metal 
alloy over any temperature and pres- 
sure range can quickly made, the region 
pressure dependence can usually 
number samples needed greatly re- 
duced. The linear temperature increase 
method was applied the metals tantalum, 
niobium, molybdenum, copper, zirconium, 
magnesium, titanium and tungsten. The 
results are good agreement with those 
previous investigations, Theoretical con- 
siderations show that the results could 
explained imposing the conditions 
linear temperature increase gen- 


eral type rate equation. (auth.)—NSA. 
9359 


2.3.7, 6.3.8 

Rapid Method for the Determination 
the Relative Fatigue Properties 
Lead and Lead Alloys. 
Metal Industry, 85, No. 15, 305-306 (1954) 
Oct. 

Work done the British Non-Ferrous 
Metals Research Association. Progres- 
sive loading fatigue tests have shown 
that the breaking stress proportional 
the endurance limit over range 
lead alloys. The calibration curve thus 
obtained can used the rapid de- 
termination endurance limits other 
lead alloys. Reprints will available 
from the BNFMRA 1055P.— 
BNF. 9532 


2.3.9 

Extended Tables Seidel Function 
Spectroscopy, No. 92, (1954) 
May. 

Tables relating percentage transmittance 
and Seidel 9410 


2.3.9, 6.2.5 

Nondestructive Test Gives Austenite, 
Martensite Percentages, 
Iron Age, 174, No. 108-111 (1954) 
July 

Rapid, nondestructive test method com- 
bining both magnetic test and X-ray dif- 
fraction techniques has been developed 
determine percentages austenite and 
martensite fine stainless steel wire. The 
method based relationship both 
remanence and coercive forces austenite 
and martensite content. Test data for 18/8 
stainless wires are presented.—BL. 9388 


2.3.9, 6.3.6, 3.7.4 

Metallographic Detection Gamma 
Inst. Metals, 82, Pt. 227-228 (1954) Jan. 

Mechanical polishing successfully 
used detect fine grain boundary pre- 
cipitates gamma phase tin containing 
beta brass showing intercrystalline brittle- 
ness. Electrolytic polishing develops dif- 
fuse dark lines all grain boundaries 
this material. These indications were stud- 
ied and was found that ridge and groove 
contour had been developed all grain 
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boundaries during electrolytic polishing.— 
9464 


2.3.9, 6.6.6. 

The Carbon Effect the Spectro- 
graphic Analysis Refractory Mate- 
rials, Applied Spectroscopy, 
No. 75, 78-80 (1954) May. 

The effect graphite additions re- 
fractory powders the arc has 
been studied. Prevention globule form- 
ation and reduction oxides more 
volatile metals may account for enhance- 
ment spectra the less volatile ele- 
ments aluminum, magnesium, silicon and 
titanium.—BNF. 9484 


Accuracy Engine Wear Investiga- 
tion the Radioactive Tracer Method. 
Yu. al. Bull. Acad. Sci. 
Akad. Nauk. S.S.S.R.), 
Otdel Tekh, Nauk, No. 54-60 (1954). 

Experiments show that accurate quanti- 
tative and qualitative data are obtained 
using different cooling water temperatures, 
lube oils, etc. tables, figures, refer- 
ences. Translation available: Assoc. Tech. 
Services, Box 271, East Orange, J.— 
ATS. 9460 


2.4 Instrumentation 


2.4.2 

Eddy Current Type Diameter Gauge 
for Corrosion Measurements, WILLIAM 
Atomic Energy Comm. Pubn., ANL-5227, 
Sept., 1954, pp. 

eddy current type instrument, which 
will detect one ten millionth inch change 
the radius metal rod, described. 
This sensitivity was required determine 
the corrosion rates corrosion-resistant 
metals without unduly long corrosion 
period, Surface oxide films not inter- 


fere with the measurements. (auth).— 
NSA. 9519 
2.4.3 


Factors the Use Black Lights 
for Fluorescent Inspection. CLARKE. 
Non-Destructive Testing, 12, 21-25 (1954) 
July-Aug. 

Light sources, intensity requirements 
and operation, care and maintenance 
equipment. Diagram, 9514 


2.4.3, 6.4.2 

New Possibilities Non-Destructive 
Testing the Aluminium Manufactur- 
ing Industry. (In German). 
MANN. Aluminium, 30, No. 47-60 
(1954) Feb. 

Detection cracks, segregations and 
inclusions using high frequency ultrasonic 
waves. Description the construction 
the “Sonometer” 9324 


2.6 Preparation and Cleaning 
Specimens 


2.6 

Corrosion, Mars Fontana. Ind. and 
Eng. Chem., 46, No. 12, 77A-78A, 80A 
(1954) Dec. 

Describes cleaning metallic speci- 
mens after exposure. Photograph, table. 


—BTR. 9438 


2.6 

Corrosion. Mars Fontana. and 
Eng. Chem., 46, 93A-94A, 96A (1954) 
June. 

Sample preparation and techniques 
corrosion testing. Photographs.—MR. 


9440 


ension Specimens Made 
65-66 (1954) Oct. 
ension tests very thin 
nickel alloy sheet did not give 
results owing distortion the edges 
mechanical methods were used for pro- 
ducing specimens. The 
technique involving etching with ferric 
chloride 9765 


CHARACTERISTIC 

CORROSION PHENOMENA 
3.2 Forms 


The Diffusion Hydrogen Iron 
Acta Metallurgica, 99-101 (1955) Jan— 


3.2.2, 6.3.15, 1.6 
Hydrogen Contamination Titanium 
and Titanium Part Hydrogen 
Embrittlement Alpha-Beta 
Alloys. (Report Technical 
Meeting October 29, 1954). 
AND Harris eds. Mate- 
rials Lab., Wright Air Development Cen- 
ter Publication, Technical Report Number 
54-616 (Pt. 1), Jan. 1955, 183 pp. 
Hydrogen contamination titan- 
ium alloys can cause low ductility slow 
strain rate, room temperature 
tests, and premature brittle fracture 
room temperature rupture tests. The 
combination stress concentrations and 
hydrogen contamination can lead toa 
drastic decrease the load carrying ca- 
pacity these alloys. Another result 
hydrogen contamination increased sus- 
ceptibility embrittlement result 
exposure stress and elevated tem- 
perature. maximum hydrogen content 
125 ppm suggested tolerance 
for aircraft quality titanium forging 
alloys, Data are presented which show 
that the future will possible 
produce alloys which have much higher 
tolerances for hydrogen. (auth) 


3.2.3, 6.2.4, 3.5.8 

Hollow Drill Steels. 
Crucible Steel Company America, 
ing Congress J., 40, No. 44-46 (1954) 
Jan. 

Some observations the scaling rate 
various times and temperatures. 
sults excessive scaling are 
threads, loose fitting bits 
mechanical failure from unfavorable 
stress distribution. Scaling 
tics drill steel analyses were inves 
tigated. Investigation proved that 
scaling increases with time and tem- 


perature. Photographs and graphs— 
INCO. 9772 
3.2.3, 5.9.4 


The Examination Oxide Films 
Reflection Electron Microscopy. 
(England), Sec. 68, Pt. No. 423B, 
178-181 (1955) Mar. 

microscopy the change in_ 
topography metals when oxidized 
described. The effect oxidation the 
surface structure aluminum 
polished surface. The general 
flatter than O.1° although there are slight 
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undulations which cause intensity varia- 
tions from place place; these occur 
most particularly the grain boundar- 
There only few surface features 
which are smaller size than the crystal 
grains, micrograph obtained from 
similarly specimen which 
had been oxidized air 500° for 
revealed thin film amorphous 
aluminum oxide which was not detecta- 
ble eye under the optical micro- 
The general surface, over areas 
comparable with the grain size, remains 
fat better than 0.1° but the film has 
acquired somewhat granular appear- 
ance. appears that this film adheres 
well the underlying metal surface and 
very largely maintains the initial sur- 
face topography. This film gave better 
protection against frictional damage than 
did the thinner oxide film forming 
room temperature. This phenomenon 
was contrary results with other metals 
9425 


6.3.14 

Study Electron Diffraction the 
Oxidation Tin Under Reduced Pres- 
LEA TERTIAN, AND MARIE-THERESE 
Compt. rend., 240, No. 526- 
528 (1955) Jan. 

heating pure tin vacuum, 
was possible observe the fusion phe- 
nomenon and 
into stannous oxide and stannic oxide. 
Two references.—MR. 9280 


3.3 Biological Effects 


3,3.4, 1.3 

Microbiological Corrosion Iron and 
Steel. Davin Corrosion, 11, 
No. 10, 442t-446t (1955) Oct. 

critical review the literature 

microbiological factors involved the 
corrosion iron and steel presented. 
brief account the historical aspects 
the subject given along with dis- 
cussion the mechanism which 
microorganisms affect corrosion, de- 
scription some typical examples 
microbiological corrosion and discus- 
sion methods used prevent micro- 
biological corrosion. 
was found that while microorgan- 
not corrode iron steel, they 
produce major physical and chem- 
ical changes the environment. These 
changes may influence the electrochemi- 
cal processes responsible for corrosion 
and this markedly accelerates (or under 
different conditions decelerates) the cor- 
rate. 

was found that microorganisms 
sometimes coat metal surfaces, influence 
galvanic cells, affect acidity, affect 
tedox potentials, catalyze chemical reac- 
which influence corrosion, and 
change oxygen tension, description 
anaerobic bacterial corrosion car- 
out sulfate-reducing bacteria 

Methods alleviating microbiological 
are found include cathodic 
Protection, protective coatings, germicide 
treatment water, and alkali treatment. 

9756 


3.5 Physical and Mechanical 
Effects 
3.5.9 
Creep-Rupture Properties Air- 
craft Sheet Alloys Subjected Inter- 
mittent Load and Tempearture. 


CORROSION ABSTRACTS 


Cornell Aero. Lab., Inc. Paper 
Soc. Testing Materials, Symp. 
Cyclic Heating and Stressing 
Elevated Temperatures, 57th 
Mtg., Chicago, June 17, 1954. ASTM 
Special Technical Pubn. No. 165, 105-146; 
disc. 147-148 (1954). 

Type 321 stainless steel 1200 and 
1350°F, N-155 alloy 1350 and 1500°F, 
and Inconel “X” 1250 and 1500°F were 
among six Intermittent- 
load-constant-temperature tests were con- 
ducted with cycle 1-hr- 
load-off most cases although several 
alloys were also subjected 
8-hr-off load cycle. Intermittent-tempera- 
ture-constant-load tests were made using 
2-hr cycle with specimen temperature 
and cooled hr. Wide variety 
effects were produced intermittent-load 


and temperature conditions. Stability 
microstructure was significant variable con- 
trolling alloy response cyclic conditions. 
Acceleration creep and rupture was in- 
duced intermittent loading where such 
processes overaging, relaxation, recrys- 
tallization, and loss ductility occurred, 
and rupture occurred those alloys where 
increase ductility and creep recovery de- 
veloped because intermittent-load cycle. 
Intermittent heating produced acceleration 
creep and rupture number cases, 
particularly where susceptibility inter- 
granular oxidation and cracking was ag- 
gravated thermal stresses Inconel 
“X” 1500°F particularly, and 321 stain- 
less steel 1200 and 1350°F. Tables, 
graphs, photomicrographs, 


INCO. 9447 


STOP CASING CORROSION 


The drawing above shows how magnesium anodes are being used 
stop external corrosion oil and gas well casing. The method both 
effective and low-cost. Galvomag, Dow’s high-potential anode the new 
sizes and shapes, especially suited for this work, 


Here’s the way CSI engineers—pioneers the field—design installa- 
tion: They first survey the wells, using special surface instruments designed 
CSI. Polarization curves are plotted determine the current required 
for cathodic protection, Then anodes or, some cases depending soil 


conditions, rectifiers are installed. 


CSI offers complete line anodes and other brand-name cathodic 
protection supplies competitive prices—plus expert engineering and 


installation services. 


FREE REPORT. Write for “What size anode should you use?” dis- 
cusses the most economical size and shape magnesium anode use 
for cathodic protection pipelines, etc, various soils. 


Box 7343, Dept. 


CORROSION SERVICES 
INCORPORATED 


Tulsa, Oklahoma 


Telephone: Circle 5-1351 
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3.5.8, 2.3.7, 6.2.5 

Stress Corrosion 12% Chromium 
Stainless Steel. Paper be- 
fore Society Automotive Engineers, 
Ann. Mtg., Detroit, Jan. 12, 1954. SAE 
62, 307-310; disc., 310-313 (1954). 

Investigation stress corrosion crack- 
ing, combination stress and corrosive 
action, compressor rotor blades 
percent chromium, type 403 stainless steel. 
laboratory method for producing similar 
failures using corroding solution 1-1 
hydrochloric acid percent selenium di- 
oxide was worked out, and resultant data 
showed that tensile stress about 50,000 
psi was required cause cracking. The 
data fell pattern similar fatigue 
endurance curves. was recommended 
that compressor blades stress relieved 
This treatment eliminated cracking. 
Similar testing percent chromium- 
molybdenum-vanadium, 
mium-tungsten-nickel, and 
chromium-molybdenum tungsten-vanadium 
alloys indicated the alloys superior 
403 regard stress corrosion cracking. 
Illustrations, photomicrographs, graphs, 


9345 


3.5.8, 2.3.7 

Triaxial Stresses Caused Notches. 
Brown. Brit. Applied Physics, 
No. 280-284 (1954) Aug. 
Photoelastic stress analysis and mechan- 
ical tests steel specimens; concluded 
that the stress distribution the middle 
the bar has much more effects the initi- 
ation general yield than has that the 
root the 9285 


The Effect Compressive and Shear- 
ing Forces the Surface Films Present 
Metallic Contacts. Proc. 
Phys. Soc., Sec. 67, No. 238-248 
(1954). 

Two electrical Methods are described 
for studying the nature the contact be- 
tween metals. Apparatus described for 
measuring contact resistance under com- 
pressive and/or shearing loads. Cylindrical 
specimens number metals were 
used. analysis the results shows that 
oxide films are broken down only with 
during normal loading, and the case 
tungsten, molybdenum, and tungsten car- 
bide the films seemed remain intact even 
during sliding. These results have been 
confirmed second method using 
thermo-electromotive force measurements. 


9408 


3.5.8 

The Mechanism Fatigue Metallic 
Materials. (In Swedish). 
Jernkontorets Annaler, 138, No. 17-38 
(1954). 
fracture, giving typical examples fatigue 
curves for various materials and the influ- 
ence various factors fatigue limit. 
Theories fatigue crack formation are 
summarized with reference 
graphic and X-ray evidence. references. 
—BNF. 9390 


3.5.8 

and Eng. Chem., 46, No. 99A-100A, 
102A (1954) 

Metals and alloys, including copper 
alloys, Inconel, Monel, nickel, steels, stain- 
less steels, and titanium, and environments 
which stress corrosion may occur are 
listed. Number theories proposed con- 
cerning the mechanism stress corrosion 
discussed. film titled Study 
Stress Corrosion” available 


author’s 
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3.5.8 

Crack Propagation. Weld- 
ing J., 33, No. 11, 579s-584s (1954) Nov. 

Survey crack propagation due me- 
chanical action. Relationship the “frac- 
ture toughness” tensile strength and 
work hardening developed. refer- 
9690 


3.5.8 

Possible Mechanism Fracture 
Metal Corrosive Medium. (In Rus- 
USSR, Technical Sciences Section (Izves- 
tiia Akademii Nauk SSSR, Otdelenie 
Tekhnicheskikh Nauk), No. 53-56 
(1954) June. 

Mathematical investigation stress 
corrosion. Graph. 

9478 

3.5.8 


Mechanism Fretting Corrosion. 
Paper before Am. Soc. 
Mech. Engrs., Lubrication Activity Div. 
Applied Mechanics Div., Mtg., 
Pittsburgh, June 20-24, 1954. ASME Pre- 
print No. 54-SA-5, 1954, pp.; Applied 
Mechanics, 21, No. 401-407 (1954) Dec. 

Mechanism fretting corrosion in- 
cludes chemical and mechanical factor, 
with observed damage, general, result- 
ing from both. asperity rubbing 
metal surface produces track clean 
metal which immediately oxidizes, upon 
which gas rapidly adsorbs. The next asper- 
ity wipes off the oxide initiates reaction 
metal with adsorbed gas form oxide. 
This the chemical factor. Asperities dig 
below the surface cause 
amount wear welding shearing 
action which metal particles are dis- 
lodged. This the mechanical factor. Me- 
tallic debris produced fretting converts 
partially iron oxide secondary fret- 
ting action particles rubbing against 
themselves adjacent surfaces. This ac- 
counts for the fact that ferric oxide 
found X-ray the major corrosion 
product and metallic iron present, 
all, only very small amounts. The quan- 
titative expression for fretting corrosion 
has been derived. 


9389 
3.5.8, 3.5.9, 7.10 

Allowable Working Stresses for 
Wire Products, 29, No. 11, 1318-1323, 
1359, 1361 (1954) Nov. 

Types stresses which springs 
may subjected service; gives fatigue 
showing 
stresses for various materials. Properties 
spring steels and alloys suitable 
for use elevated temperature with per- 
missible temperature and stresses.— 


BNF. 9707 
3.5.8, 6.2.3, 6.2.4, 3.7.1 
Stress-Corrosion Cracking Mild 


Steels and Steels Low Alloy Con- 
tent. Herzoc. Paper before 26th Cong. 
Intern. Chimie Industrielle, June, 1953. 
3-13, 57-68, 91-97 (1954) Jan.-Feb., 
Mar.-Apr., May-June. 

Evaluation and description tests 
cracking. Data influence composi- 
tions, fabrication, heat-treatment and 
structures mild and low-alloy steels 
behavior environments where stress- 
corrosion cracking occurs are given, Ex- 
amples service experience presence 
sodium hydroxide, nitrates and hydro- 
gen sulfide are given. Electrochemical 
interpretation disclosed the phe- 
nomenon cracking. 
Data 
denum, chromium-manganese-molybdenum- 


Vol. 


vanadium, and 
complex nickel-aluminum-chromium Steels 
containing manganese and molybdenum 
are included well section jp. 
fluence small amounts nickel 


transformation curves 
chromium and percent chromium steels 
—INCO. 9735 
3.5.8, 6.3.6 


Strain-Ageing 70:30 Brass. 
Inst. Metals, 83, Pt. 
(1954) Nov. 

Strain-ageing has been observed 
ing some tensile tests 
strip, although initial yield could 
detected, Results are interpreted terms 
Cottrell’s theory [Phil. Mag., 
44, 829 (1953)] which amplifies the 
that stepped stress/strain curve due 
the solute atoms diffusing through the 
lattice speed sufficient allow 
ageing while plastic deformation 
progress. not thought that 
ageing annealed material this grain- 
size (0.055mm.) any industrial sig- 
nificance. Graphs, references. 9692 


3.5.8, 6.3.6, 3.8.4, 3.2.2 

The Effect Internal Oxidation 
the Fatigue Properties Copper Alloys, 
Metals, 83, Pt. 153-165 (1955) 

Polycrystalline and 
mens copper (pure, with 0.3% silicon, 
and with .25% and .05% aluminum), con- 
taining dispersed non-metallic 
technique, and their fatigue properties 
compared with those unoxidized mate- 
rial, using constant-strain Chevenard 
Microtorsion machine. Fatigue-resist- 
ance polycrystalline specimens de- 
creased internal oxidation, due 
intergranular weakness. Fatigue-resist- 
ance single crystals increased 
internal oxidation extent depending 
fineness the oxide dispersion; the 
finer the dispersion, the longer the 
tigue life any given strain. Nature, 
shape, and size particles disperse 
phase were examined 
scopic methods. Electron-micrographs, 
graphs, 9419 


3.5.8 

ture Shrunk-On Crank Shafts Large 
Piston Engines. (In German) 
Stahl und Eisen, 75, 
97-98 (1955) 27. 

Reduction fatigue strength 
bined abrasion and corrosion. Table, 


3.5.8, 3.5.9, 8.9.1 

Structural Safety Aircraft: 
cal and Probability Concepts. 
Roy. Aeronaut. Soc., 59, No. 
415-431 (1955) June; Engineering, 
376-377 (1955) Mar. 25. 

Effect scatter fatigue test results, 
corrosion fatigue, effect rapid 
surface temperature, relation prob- 
ability failure the load factor, 
sirability relating safety 
civil aircraft the size 
3.5.8, 6.2.4, 6.2.3 

The Effect Martensite Sulfide 
Stress Corrosion Cracking. 
10, 417t-422t (1955) Oct. 

Rapid failures tubing sour 
densate wells have led 


presence hydrogen sulfide 


sulfide stress corrosion cracking 
cause. The effect untempered 
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ybdenum corrosion cracking. 
Test bars API Grade N-80 tubing 
previously were heated into the 
temperatures above, within, and below 
the transformation range, and then water 
quenched. Over this range pre-quench- 
ss. ing temperatures, samples were produced 
115-116 having from percent 100 percent 


martensite. After machining final size, 
dur- test bars were two-point beam loaded, 
with constant moment between loading 


joints, and immersed bath dis- 
could 
terms tilled water saturated with hydrogen sul- 
Ser. fide and carbon dioxide. All samples 
the idea were loaded various stress levels be- 
due low the yield 
the The susceptibility steel the chem- 
Strain- ical composition commonly used API 
ion Grade N-80 pipe (80,000 psi minimum 
strain- yield strength) sulfide stress corrosion 
his grain- cracking under these conditions was 
strial sig- found fall into three categories, de- 
9692 pending the percentage martensite 
present. 
1.From percent martensite be- 
lation ween percent and percent mar- 
Alloys. tensite, the steel not susceptible. 
the permissible applied stress avoid 
silicon, failure decreases with increase this TYPICAL PAINT FINISHING SYSTEMS: Here are few the Glidden finishing 
um), con- phase. systems which have been field tested and are outstanding for combating 
Over percent percent mar- corrosion and cutting metal maintenance costs. 
tensite, apparently any applied stress will 
cause failure. New Glidden job-tested finishing systems offer you the most durable, 
be- anti-corrosive protection ever available. special system has been 
the microstructure, the steel becomes sus- developed for every type problem and every climatic 
sulfide stress corrosion crack- condition. Two developments make this possible. 
New highly anti-corrosive finishes. These finishing systems 
6.4.2 utilize the new Vinyls and NU-PON (epoxy) coatings. They 
have excellent chemical resistance and are outstanding for 
Increase damping capacity preced- Field-tested finishing systems. These systems take the guess- 
work out buying anti-corrosive finishes. They provide 
rographs, and 683 associated with pre- you with the right number coats and the right finishes for 
cipitate instability, Localized bands 
precipitation 683 give rise fa- every condition. You don’t have use four five coats 
tigue cracks, Fatigue strength depends when two will do, and you don’t have use expensive anti- 
stress required initi- corrosive paints when they are not required. 
Large ate precipitation and strength over- 
able, pho- longed Loading at Elevated Tempera- Finishes Division ¢ Cleveland 2, Ohio 
Ya. AND Drozpov- HAVE GLIDDEN TECHNICAL SERVICE MAN GIVE YOU NO-OBLIGATION, 
Doklady Akad. Nauk SSSR, 95, No. 
Detailed study the “deterioration 
Prolonged static loading elevated tem- 
ring, the failure Fill and mail The Glidden Co., Dept. CR-456 
results, figures, references.—ATS. 11001 Madison Ave., Cleveland Ohio 
3.5.9, 3.5.8, 6.2.4, 6.2.5 Glidden Painting Analysis New Glidden Maintenance 
Experiments the effects Tem- Products Catalog 
and Load Changes Creep- 
Paper before Am. Soc. Testing 
Heating and Stressing Metals Ele- Title 
vated Temperatures, 57th Ann. Mtg., Chi- 
June 17, 1954. ASTM Special Tech- Company. 
No. 165, 67-76; disc., 77-78 


percent nickel (0.3 percent car- 
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bon); percent chromium, percent 
nickel (titanium); and percent chro- 
mium, 0.5 percent molybdenum—were 
studied with most extensive tests made 
nickel, 0.03 percent carbon steel (type 
304L) the belief that would rela- 
tively free from changes microstruc- 
ture which would complicate interpretation 
results. Several tests were made type 
304L steel 1100 and 1500°F which 
final creep-test load was attained 
equal increments decrements 48-hr 
intervals over period 480 hr. num- 
ber creep tests were made during 
which temperature continuously 
cycled above and below 
mean test temperature frequency 
0.5 cycle per hr. Several interrupted 
creep-to-rupture tests were made with 
304L steel. Generalization regarding 
changes creep rate time rupture 
does not appear possible basis rel- 
atively few results available. Mc- 
Dowell (Westinghouse Research Labs.) 
discusses experimental work creep 
properties 19-9 using intermit- 
tent program load and temperature. 
Tables, graphs, 

9381 
3.5.9, 1.4 

Bibliography Recent Literature 
Metals Elevated Temperatures. 
SNEIDER AND Special Li- 
brary Assoc. Rept., pp., 1951, unclassified 
1954 (on micro-cards). 

ture relating the properties and uses 
metals high temperatures for the 
period 9370 


3.5.9. 

Influence Temperature the 
Strength Brittle Metallic Substances. 
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Doklady Akad. Nauk S.S.S.R., 
94, No. 269-273 (1954) Jan. 11. 
Effect temperature (up 1000°C) 
the tensile strength, compressive 
strength and hardness copper, ger- 
manium, silicon, cobalt, nickel-silicon, 


copper-silicon and 
9344 


3.5.9 

The Optical Behaviour Metals 
High Temperatures. (In German.) 
Grass. Metallkunde, 45, No. 538-547 
(1954) Sept. 

Reflectivity iron, nickel, copper, co- 
balt and manganese the visible range 
was found vary very little with tem- 
perature 1200°C; phase transfor- 
mations iron and manganese had 
marked effect, though the Curie points 
iron and nickel did not. Spectral U.V. 
reflectivity silver 950°C; effect 
surface recrystallization and oxida- 
9495 


3.6 Electrochemical Effects 


3.6.2, 6.3.19 

Distribution the Attack, Voltage 
and Currents Corrosion Differen- 
tial Aeration. Research Zinc. (In 
Metallurgia Italiana, 46, No. 10, 347-353 
(1954) 

The determination the distribution 
the currents was carried out 
sample zinc conditions differen- 
tial aeration. the basis the results 
obtained model was realized for the 
determination the corresponding dis- 
tribution the currents, The relative 
intensity the process corrosion 
differential aeration, the water line 
corrosion, local cell corrosion and the 
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distribution the resulting global 
tack, was determined also with the 
aeration 9493 


3.6.6, 6.2.3, 6.4.2 

Corrosion Metals Alkaline 
tions. First Rept. the Contact 
sion Dissimilar Metals. Part 
Metals, 18, No. 211-214 (1954) 

The galvanic corrosion mild 
aluminum alloy couple was 
sodium carbonate alkaline 
The results are summarized 
lows; mild steel contact with 
aluminum alloy, the weight loss hardly 
increases but decreases 
markably pH>8 owing 
protection. the other hand, 
aluminum alloy with 
steel, the electro-chemical reaction 
becomes the rate determining 
step when the amount large 
but when small, the purely 
reaction (II) 
Within the former range, the 
markably contact with mild steel 
compared that aluminum alloy 
alone and decreases within the latter 


range. The boundary where the 
action (I) (II) becomes rate-deter- 


mining related the value the 
solution and rpm the specimen 
the relation between these factors 
terpreted the decrease the 


the increase its diffusion amount— 


3.6.6, 6.2.3, 6.3.19 

Corrosion Metals Alkaline 
tions. Third Rept. Contact 
Dissimilar Metals. Part III. 


Japan Inst. Metals, 18, No. 


(1954) Sept. 

Following the previous reports, the 
galvanic corrosion zinc 
with mild steel has been investigated 
solutions 30° and the relation 
the potential difference the metals 
the specific resistance the solutions 
polarization and the weight loss 
zinc have been discussed. The tendenty 


me 


corrosion zinc nearly the 
that mild steel contact 
phosphorus bronze which was 
the second report. 
mum 6-7, becomes maximum 


3.6.8 
Rate Oxygen Depolarization 
Atmospheric Corrosion Metals. 
Doklady Akad. Nauk 
99, No. 137-140 (1954) Nov. 
Relation copper cathode 
ous relative humidities, Graphs. 
ences.—BTR. 


3.6.8, 3.8.4, 6.3.10, 3.4.2 


. 


The Process Electrochemical 


lution Oxygen Nickel. (In 
(Zhur. Fiz. Khim.), 28, No. 
(1954). 

The mechanism the 
voltage nickel anode was 
that the evolution oxygen takes 
the surface nickel covered 
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layer nickel sesquioxide through the 
formation and decomposition higher 
oxygenated compound nickel, low 
current density the rate oxygen evo- 
lution limited the rate decompo- 
sition the higher oxygenated nickel 
compound, high current density 
the rate its formation result 
the discharge The results ob- 
tained are full agreement with the 
catalytic theory electrode processes 
which ascribes major importance the 
part played the oxygenated surface 
compounds anodic 


9497 


3.7 Metallurgical Effects 


3.7.3, 8.8.5 

Sub-Zero Heat Treatment, 
Metals, Adelaide Branch. Australasian 
Oct. 

Development heat treatment prac- 
tices for Meehanite Castings reviewed. 
Hardness required, use direct water 
quenching and oil quenching, heating 
salt overcome scale problem, salt 
quenching prevent residue quench- 
ing from salt into oil, low temperature salt 
bath with heat resistant steel bottom 
counter wear and mild steel top 
overcome salt corrosion, and effects 
deep freezing hardness normal alloy 
steels are 9496 


Brazing and Grinding Carbide- 
Tipped Tools, Fine. Engrs. Digest, 15, 
No. 366-368 (1954) Sept. 


Technique and brazing alloys used for 
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Backfill for 
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Ideally suited for use with anodes. Has 
high carbon content and comes 
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Company 
Box 
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52a 


joining carbide steel shanks; grinding 
and lapping procedures including suitable 
angles, abrasive material and grit 
BNF. 9434 


3.7.3, 6.4.2 

Fusion Welding Aluminium Alloys. 
British Welding Research Association. 
Brit. Welding J., No. 10, 455-472 (1954) 
Oct. 

The work the B.W.R.A. this field 
concerns metal-arc welding (flux- 
shielded) medium strength alloy H.10 
(aluminum-magnesium-silicon); welding 
high-strength heat-treatable alloys the 
gas-shielded process; factors the self- 
adjusting arc (S.A.A.) process; and prob- 
lems affecting the process with alumi- 
num-magnesium alloys (N.5/6). The 
present progress report, which will 
followed five further papers, includes: 
“Introduction,” Dixon (pp. 455- 
457; general statement the present 
position the research) Survey 
Published Information the Fusion 
Welding Heat Treatable Aluminium 
Alloys,” Dixon (pp. 458-464). 
Review Published Information 
Weld Cracking Aluminium Alloys, 
with Particular Reference Aluminium- 
Magnesium-Silicon Alloys”, Hull 
and Adams (pp. 464-467). “Dilution 
and Uniformity Aluminium Alloy (Arc) 
Weld Houldcroft (pp. 468- 
472; investigation shows that arc weld- 
ing the weld thoroughly mixed and 
uniform composition, allowing weld-metal 
composition calculated simple 
proportion from filler and parent metal 
9283 


3.7.3, 6.4.2 


Bonded Joints for (Duralumin) Air- 
Recherche Aeronaut., No. 38, 
57-62 (1954) Mar./Apr.; Condensed trans- 
lation: Engrs. Digest, 15, No. 243-244, 
246 (1954) June. 

Results comparative experiments 
riveted and bonded joints control rods 
are described and suggested that the 
fatigue resistance bonded joints 
greater, the average, than that 
riveted 9414 


3.7.3, 6.3.10 


Tentative Specifications for Nickel and 
Nickel Base Alloy Covered Welding 
Electrodes, Brochure, 1954, pp. The 
American Welding Society, West 39th 
Street, New York 18, Y., and Ameri- 
can Society for Testing Materials, 1916 
Race Street, Philadelphia Penn. 

Standard requirements for nickel and 
nickel base alloy covered welding elec- 
trodes for welding nickel and nickel-base 
alloys individually themselves and for 
welding them steel are listed. Filler 
metals for welding the clad side nickel- 
base alloy clad steels are given. 

Twelve classifications filler metal 
include nickel, Monel, Monel, Inconel, 
Inconel and various Hastelloy alloys. 

9343 


3.7.3, 6.2.5 


Heat Treatment Welded Seams 
Stainless Steel. (In Russian.) 
NYSHEV. 34, No. 
83-85 (1954) Aug. 

Effects various heat treatments 
corrosion resistance welded chromium- 
nickel steels. Photographs, micrographs, 
9506 


3.7.3, 6.2.5 
Soft Soldering and 
Stainless Steels. Information Letter, Nov., 


1954, pp. Issued Firth-Vickers 
less Steel Ltd., Staybrite Works, 

mended flux, 
chloride/hydrochloric acid with percent 
ferrous sulfate and percent ethylene 
glycol additions. Flux claimed haye 
excellent wetting properties but 
sive and all traces must removed 
washing. For parts where complete re. 
moval cannot ensured, percent phos. 
phoric acid solution plus percent each 
ferrous sulfate and ethylene glycol 
BNF. 9687 


3.8 Miscellaneous Principles 


3.8.3, 3.4.8 

Activation Potentials Iron-Chrom. 
ium Alloys and Their Relationship the 
Chemical Stability Sulfuric Acid, 
German.) 
Gustav LENNARTZ. Arch. 
26, No. 117-123 (1955) Feb. 

Dependence activation 
upon hydrogen-ion activity sulfuric 
acid iron, iron-chromium alloys and 
chromium; passivity potential 
acid containing air, Graphs, table. ref- 
erences.—MR. 9516 


3.8.3, 6.3.8 

the Nature Lead Surfaces Pas- 
219-225 (1955) May. 

Experimental results 
which show that the rate ennoblement 
the electrochemical potential lead 
which passivating sulfuric acid 
formed irradiation added 
the system. study factors which 
affect the ennobled potential the 
fated passivated lead presented, 
study the conditions under which 
the sulfated lead shows prop- 
erties. Results are interpreted terms 
the suggested presence 
atoms sorbed into the lead sulfate 

3.8.3 

Mechanism Self-Passivation 
Metals Oxidizing Media. (In Russian) 
Doklady Akad. Nauk 
SSSR, 99, No. 797-800 (1954) Dee. 

Presents expanded electrochemical 
treatment; discusses the relative 
tance various factors, Graphs. 
ences.—BTR. 


3.8.3, 3.6.8 
Mechanism the Overpassivation 
Steels Oxidizing Media, (In 
SSSR. 99, No. 97-100 (1954) 
Anodic and cathodic 
Mathematical formulas, Graphs. 
references.—BTR. 9360 


3.8.3, 3.8.4, 6.2.2 

The Electrical Field Within the Pas 
Elektrochem., 58, No. 230-237 (1954): 
Translation Hudswell, Atomic En- 
ergy Comm. Pubn., 

The existence potential 
within passive noncorroding film 
iron has been confirmed. The 
volt and causes the migration 
ions through the film indicated 
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goes fast, restricts soil stress, cuts maintenance 


job after job, pipe line men have found that 
Transhield Asbestos Pipe Line Felt meets the need 
for economical asbestos shield that effective 
average soil conditions. 


Contractors like Transhield because its special 
reinforcement makes ideal for easy, high-speed 
application modern machine methods. Con- 
lightweight coal-tar-saturated asbestos 
felt, reinforced with continuous glass yarns 
parallel-spaced centers. Transhield’s light 


weight permits the use 800-ft. rolls which in- 
creases application speeds since fewer stops for 
roll changes are required. 


Transhield provides continuous membrane 
between the pipe line enamel and the soil. works 
effectively preserving continuous protective 
film enamel the pipe. During construction, 
guards the enamel. After installation, reduces the 
cold flow the enamel, and acts surface bar- 
rier restrict soil stress. 


For further information write Johns-Manville, Box 60, New York 16, Y.; 
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gations confirming these results are de- 
9485 


Anodic Passivation Iron Con- 
centrated Sulfuric Acid. (In Russian.) 
lady Nauk SSSR, 99, No. 129- 
132 (1954) Nov. 

Effects acid concentration and cur- 
rent density behavior. 
Diagram, graphs. references.—MR. 

9556 


3.8.3, 6.2.5 

Passivity Phenomena Stainless 
Steels. (In Italian.) Metallurgia 
italiana, 46, special supplement No. 
(1954) May. 

Measurement electrochemical poten- 
tial 1-N sulfuric acid, 30°C, 18/8 
stainless steel. Tables. 


9446 


3.8.3, 6.3.19 
Passivity Zinc Relation Con- 
ditions Aeration. (In Italian.) 
Metallurgia italiana, 46, special 
(1954) May. 
galvanic macro-elements. 
9508 


3.8.4 

Rate Constant the Reaction Be- 
tween Hydrogen Peroxide and Ferrous 
Chem. Phys., 22, No. 575-577 (1954). 

Spectrophotometric determination 
the rate constant the reaction between 
hydrogen peroxide and 
shows that the rate independent 
(between 0.05N and 0.8N sulfuric acid) 
9332 


3.8.4 
The Surface Energy Solids. (In 
German). Werkstoffe 
Korrosion, No. 208-212 (1954). 
general review given ideas 


surface tension, with particular reference 
solid surface tension and the various 
relations which have been developed be- 
tween surface tension and other physico- 
chemical properties, such heat sub- 
limation, lattice constant elastic moduli, 
parachor, etc. Values for solid surface 
tension room temperature, metals 
(in derived from differ- 
ent sources, are given. Graphs show the 
change solid surface tension with 
composition for the systems iron-chro- 
mium and iron-nickel. Values solid 
surface tension are also given for some 
non-metallic substances, and some values 
are given for the surface tension mol- 
ten metals, The lack agreement among 
the values indicates the need for further 
work. 9347 


3.8.4, 1.6, 6.2.5, 3.2.3, 3.5.9 

Investigations the Oxidation 
Chromium and Nickel-Chromium Steels. 
Summary Technical Report. 
RIAN. Purdue Univ., June, 1954, pp. 

The structures the oxide scales 
formed commercial chromium steels 
containing percent chromium 
when oxidized air oxygen tem- 
peratures from 700°C 1160°C for 
times 100 hrs., have been deter- 
mined X-ray diffraction methods, as- 
sisted some instances chemical 
analysis. Two distinct types scale are 
observed: A-type scale occurs when the 
rate metal loss less than approxi- 
mately and type when 
the attack rate the excessive range. 
For exposures near the critical condi- 
tions initial A-type scale transforms 
type during oxidation. The essen- 
tial component A-type scale chro- 
mic oxide. This usually accompanied 
ferric oxide amount which 
increases with the iron content the 
alloy, with rate attack; high 
temperatures long oxidation times, 
dilute solid solutions each these 
phases the other are formed, When 
the alloy contains few-tenths percent 
manganese, the A-type scale may also 
include copious amounts manganese 
chromite, especially for high-chrome al- 
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loys and for low-temperature 
air, The structure the scale 
nickel-chromium steels ranging from 
cent chromium when oxidized for 
hours air temperatures from 
2200°F have also been investigated 
X-ray diffraction. The scales are 
again two types, and B’, which age 
analogous and show the same 
lations with attack rate the 
scales, respectively, chromium 


3.8.4, 3.2.3, 3.8.3 

Initial Corrosion Metals Contact 
with Aqueous Solutions Room Tem. 
perature. Werkstoffe und Korro- 
sion, No. 11, 430-433 (1954) 

Hydrogen corrosion and oxygen cor- 
rosion characteristics and the initial phe- 
nomena connected therewith are dis- 
cussed. Rapid initial corrosion followed 
decrease corrosion rate, Support- 
ing data rate solution aluminum 
affected degree purity, and 
maximum rate corrosion iron and 
factors affecting are given. Protective 
layers, their formation and destruction, 
with reference nickel-chromium stain- 
less steels are described. Tables, ref- 
erences.—I NCO. 9526 


3.8.4, 3.2.3, 6.3.11 

Optical Study and Continuous Re- 
cording the Corrosion Silver 
Iodine Vapor. (In French). 
LANGE AND RENE Compt. rend, 
239, No. 23, 1629-1631 (1954) Dec. 


Hypothesis concerning the difference 
between the first and the subsequently 
formed corrosion rings. Photographs. 


9412 


3.8.4, 3.2.3, 6.3.6 

Study Metallic Oxidation 
Change Weight. Part IV. Copper- 
Zinc Alloys, (In Italian). 
AND Metallurgia italiana, 
No. 11, 403-409 (1954) Nov. 

The authors examined 
thermal research method (curves 
weight-time increase), and for some 
concentrations they also applied, the 
same time, the method directly trac- 
ing the curves plotting oxidation against 
temperature. 


The aim these researches has 
been point out the relationship which 
may occur between the oxidizability 
the alloys being examined 
composition, has been possible, 
ticularly, ascertain that the influence 
incidental superlattices, originated 
correspondence well-determined 
ratios among the alloy’s 
the deciding factor for the form the 
curves plotting oxidation against 
position. 


(containing the superlattice CusZn) and 
the solution (containing the 
Finally attempt has been made 
plain this particular behavior according 
the up-to-date points view the 
ence 


3.8.4, 3.5.8 

Kinetics Formation Porous 
Partially Detached Scales. 
restal Research Center, Princeton 
July, 1954, pp. 


The variety kinetic relations which 


may found for the oxidation 
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use requiring good compression set characteristics, plus 
continual research, went into the development these 
neoprene and steel insulators, giving them long life under 
rugged use. These insulators have superior insulation 
qualities because the low moisture absorption and the 
long life compounded into the neoprene. The wide steel, 
sled type, runners make installation easy. The extra wide 
band affords positive grip. 


Maloney casing seals can installed few minutes 
after the crossing installation complete. The pressure 
sealing zipper shuts out liquids and dirt. The seal made 
neoprene, banded with stainless steel bands and with 
polyethylene back-ups the clips. 
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metals when porosity forms the oxide 
the metal-oxide interface according 
several systematic procedures ex- 
amined, Particular attention given 
the time sequence which various rate 
laws may govern the process. The need 
for more careful correlation micro- 
structures with rate measurements 
emphasized. The possible role plastic 
deformation also considered. (auth).— 


NSA. 9537 


3.8.4, 3.6.5 

Residual Currents, Trans. 
Roy. Soc. Africa, 34, 25-41 (1954). 

potential difference, increasing and 
steps 1.0 (i.e., below the decom- 
position potential the electrolyte) and 
back zero, was applied between two 
unattackable electrodes, and the result- 


CLEANING AND 


LOWERING-IN CRADLE 


MACHINES 


ing residual currents were observed. The 
electrodes were either bright 
nized platinum, bright gold. The 
electrolyte was sulfuric acid, hy- 
drochloric acid, cupric sulfate. 
all instances the current was high 
first each change potential differ- 
ence (20-100 microamperes) 
dropped quickly 50-80 percent lower 
values, which subsequently diminished 
slightly. Definite ageing effects bright 
platinum electrodes were shown. The 
presence free oxygen solution was 
without effect; dissolved hydrogen had 
marked but poorly reproducible effect. 
There also was marked but variable 
effect when the electrodes were shaken 
stirring, unless metal tended 
deposit. Usually over percent the 
total residual current was not recovera- 
ble, and only small fraction this 


PERRAULT 


AND 


INSIDE 
LINE-UP CLAMP 


The first line-up clamp align 
pipe center-on-center that any 
inconsistencies diameter are 


Vol, 


could accounted for, Hence about 
percent the residual current was 
ried some process which did not con- 
form with Faraday’s laws. possible 
mechanism suggested.—EL. 9563 


3.8.4, 3.6.8 

Depolarization Effects After Current 
Reversal Silver Anodes and 
Electrochem. Soc., 101, No. 
(1954). 

Anode and cathode reactions 
electrodes 
sulfuric acid after current reversal were 
studied recording potential/time 
Three anodic processes occur when the 
anode: ionization adsorbed hydro- 
gen atoms; oxidation absorbed 
hydrogen; dissolution After 
current reversal from anode cathode, 
three cathode reactions occur; 
tion the silver sulfate film; ii) 
charge hydrogen ions into absorption 
and adsorption positions the silver 
electrode; and iii) discharge hydrogen 
ions and formation molecular hydro- 


3.8.4, 3.7.4, 3.5.9 

Influence the Crystalline 
tion Iron the Formation Oxide 
Nuclei Its Surface Low Oxygen 
Pressures and High (In 
Compt. rend, 239, No. 12, 706-709 
(1954) Sept. 20. 

Quantitative study oxidation mech- 
anism, Diagram, micrographs. Four 
erences.—BTR. 9364 


3.8.4, 4.6.11 

Sea Water Corrosion Steel 
Metaux, Corrosion-Industries, 29, No. 352, 
469-482 (1954) Dec.; Bull. Assoc. Tech. 
Marit., Fr., No. 53, 101-120 (1954). 

_Experimental data the functioning 
corrosion cells alkaline and aer- 
ated medium. Photographs, micrographs, 


3.8.4, 5.4.5 


Chem. Educ., 31, No. 128-132 (1954); 
Rev., 27, No. 160, 419 (1954) 
July-Aug. 

Adhesion mainly due van der 
Waals forces, and lesser degree 
primary valence forces, though 
case does the measured adhesion attain 
the magnitude predicted theoretical 


distributed all around, eliminat- consideration these forces. This de- 


the time and damage ficiency due first incomplete 
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12-24 hr. Microphotographs 
sented show that the patterns rust 
deposition correspond the lines 
magnetic field, which the observe 
corrosion craters are situated 
poles. Such poles are induced highly 
paramagnetic ferritic grain structures 
the magnetic field the earth. 
ferrite grains cannot form, finely 
grained razor blades, corrosion 
are not observed. Similarly, 
outside the beaker containing the 
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ple, the craters attributed the earth 
magnetic field are replaced rust de- 
posits the ends the sheet where the 
force lines the stronger magnet enter 
and leave the sample. 

Further evidence for the magnetic 
corrosion theory includes the known fact 
that steels showing permanent mag- 
manganese steels, not Accord- 
ingly, any ferrous material, 
softest wrought iron the hardest steel, 
should become immune corrosion at- 
tack can prevented from emitting 
which the immersed sheet-iron sample 
vibrator running cycles per sec., 
signs corrosion were detected 
seven days, regardless the mode 
immersion, but the characteristic rust 
craters formed within hr. after the 
vibrator was disconnected. this pat- 
tern rusting were caused elec- 
trochemical effect, vibration would have 
been without influence. hydrogen-ion 
concentrations higher than that dis- 
tilled water, the magnetic mechanism is, 
however, obscured stronger 


chemical electrolytic oxidation iron, 
which further increased vibrating 
the test 


9454 


3.8.4, 6.3.11 


Mechanism and Rate-Controlling Fac- 
tors the Dissolution Gold Cya- 
Metals (Trans. AIME), 
No, 541-548 (1954). 

report study the factors 
which control the rate dissolution 
pure gold percent cyanide 
solution. The mechanism dissolution 
probably electrochemical nature. 
The rate controlled either the rate 
gold surface; for solution equilibrium 
with air (21 percent oxygen) 27°C, 
the rate controlled the rate oxy- 
gen diffusion the cyanide concentra- 
tion >0.0175 percent potassium cya- 
nide, and the rate diffusion 
for concentration <0.0175 percent potas- 
sium cyanide. The rate dissolution 
can increased the usual factors 
which increase diffusion rates, viz. in- 
creased agitation, increased concentra- 
tion the diffusion-limited reactant, 
and increased temperature (but the solu- 
bility oxygen decreases with increase 
temperature), The product reduc- 
forms all, must quickly reduced 
The industrial significance the 
results considered, and the effects 
impurities are discussed. references.— 
MA. 9471 


3.8.4, 6.3.15, 3.2.3, 3.2.2 


Diffusion Nitrogen and Oxygen 
Columbia Univ. Inst. Metals, 83, 
94-104 (1954) Nov. 

The diffusion rates massive 
and their temperature dependence, have 
been determined for nitrogen 
range 900 1570°C and for oxygen 
the range 950 1414°C, assuming 
independent the solute concentra- 
tion. This appears probable the case 
nitrogen throughout the solubility range 
diffusion rates for oxy- 
gen, however, appear decrease 
higher solute concentrations. mathe- 
matical analysis has been carried out 
account for the initial deviation from the 
parabolic rate law gas/metal reac- 
tions. approximately linear reaction 


rate has been derived from short reac- 
tion times. The case diffusion with 
simultaneous formation and growth 
thin surface layer has also been analyzed. 
expression has been derived permit- 
ting approximate calculation the dif- 
fusion coefficient the solute the 
surface layer from obtainable experimental 
data, when the layer too thin for experi- 
mental determination the concentra- 
tion distribution. This analysis was used 
evaluate the diffusion coefficients 
nitrogen @-titanium and titanium ni- 
tride between 900 and 1570°C. (auth).— 
NSA, 9557 


3.8.4, 6.3.20, 6.3.15, 3.2.3 

Investigation the Absorbent Prop- 
erties Non-Powdered Gas Absorbers. 
(In Russian.) AND 
Technical Physics USSR 
Tekh, Fiz.), 24, 1393-1400 (1954) 
Aug. 

The temperature dependence the 
absorption capacity zirconium and 
titanium-thorium alloys for hydrogen 
and oxygen was determined. compar- 
atively narrow range absorption was 
found for hydrogen ziconium 
500°C, but increasing amounts oxy- 
gen were absorbed starting 400°C. 
Some hydrogen absorbs room temper- 
ature. The range absorption hydro- 
gen titanium-thorium varies from 400 
600°C, and practically none ab- 
sorbed room temperature. Intensive 
absorption oxygen begins 500°C 
and increases with further increase 
temperature. The absorption capacity 
titanium-thorium for hydrogen approx- 
imately twice large that zirco- 
nium, but zirconium has correspond- 
ingly higher capacity for oxygen than 
9567 


3.8.4, 6.3.20, 1.6 

Corrosion Zirconium, II. Reac- 
tion Rate Study the Solution Haf- 
nium-Free Zirconium Hydrofluoric 
Acid Solutions. Technical Report No. 
Institute for the Study 
Rate Processes, Univ. Utah. 
Atomic Energy Comm. Pubn., AECU-3002, 
Nov. 30, 1954, pp. 

The rate solution zirconium 
hydrofluoric acid solutions being studied 
using radioactive tracer ap- 
propriately designed system, continuous 
records the rate are possible. The rate 
has proven dependent the hydro- 
fluoric acid concentration except low 
concentrations—this being investigated 
further, Four possible mechanisms for the 
slow step the reaction are suggested, 
two which are considered more 
Further work will allow differenti- 
ation between these two. They were the 
adsorption hydrofluoric free acid the 
surface and the reaction zirconium with 
hydrofluoric acid adsorbed, with some 
substance adsorbed the surface, prob- 
ably oxygen. The products the reactions 
were shown mostly ZrF;* ion solu- 
tion and hydrogen and nitrogen monoxide 
the gas phase depending whether hy- 
drochloric acid nitric acid was solu- 
tion with hydrofluoric acid. Oxygen was 
also detected gaseous product. 
Arrhenius plot yielded activation energy 
4.0 kcal/mole for the rate determining 
step. 9379 


3.8.4, 6.3.21 
Reaction Thallium With Oxygen 
Electrochem. Soc., 101, 583-589 
(1954) Dec. 
Investigations the range 25-75°C 


throw light mechanism 
corrosion, confirms 
principal reaction product changes from 
thallous oxide hydroxide 


Graphs, tables. 
BTR. 9384 


3.8.4, 6.3.6 


The Kinetics the Corrosion Cop. 
per Acid Solutions. JoHN 
tute for the Study Rate Processes, Uniy. 
Pubn., AECU-2992, Dec. 15, 1954, pp, 

The corrosion mechanism copper 
dilute hydrochloric acid solutions was 
investigated, and data are presented 
the effects time, pH, concentration 
dissolved oxygen, and temperature 
the corrosion 938% 


3.8.4, 6.3.6, 3.6.8 


Mechanism Anodic Attack 
per. (In French). RENE 
rend., 239, No. 25, 1792-1795 (1954) 
Dec. 20. 

Kinetic theory overvoltage makes 
possible explain the mechanism 
anodic dissolution copper acid 
medium, Graphs. 

9348 


3.8.4, 6.4.4. 
Electron-Diffraction Investigation 
Thin Films Magnesium-Antimony, 
Magnesium-Bismuth, and 
Tin Alloys. (In Russian.) 
AND Doklady Akad. Nauk 
S.S.S.R., 94, No. 439-441 (1954). 
The transparent bands discovered 
thin films continuously varying com- 
position magnesium-antimony, mag- 
nesium-bismuth, and magnesium-tin alloys 
(cf. ibid., No. 207) were studied 
electron-diffraction methods. Analysis 
the electronographs 
that the alloys the region 
composed magnesium oxide and 
mony, bismuth, tin, respectively. The 
oxidation magnesium was quicker and 
more complete after deposition mixed 
vapors vacuum than pure magne- 
sium under similar conditions, The 
havior magnesium atoms 
and respect the rate 
oxidation and diffusion through the 
magnesium oxide layer that 
these phases were not true chemical 
compounds spite their stoichiome- 
tric composition, but that they belonged 
intermediate class between 
cal compounds and solid 


463 


3.8.4 

Diffusion and Oxidation Solid 
Chem., 47, 604-613 (1955) Mar. 

This review includes references 
fusion (volume diffusion substitutional 
alloys, Kirkendall effect, diffusion 
terstitial alloys, grain-boundary and sur 
face diffusion, diffusion germanium 
and silicon, and oxidation (reviews, 
erties oxides and 
oxidation pure metals, 
alloys). 135 9431 


3.8.4, 3.2.3 

The Interaction Oxygen with Cleat 
Proc. Roy. Soc. (London), A227, 387-3! 
(1955) Jan. 

Isobars for the adsorption 
hydrogen, and carbon monoxide 
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orated films rhodium, molybdenum, 
tungsten iron, oxygen and carbon 
monoxide platinum, and 
palladium, and oxygen copper, alu- 
minum, and zinc have been obtained. 
rhodium, molybdenum, and tungsten the 
rapid adsorption oxygen and hydrogen 
monolayers with one atom per surface 
tantalum, platinum, palladium, 
copper, aluminum, and zinc, oxygen, and 
iron, hydrogen, form similar mono- 
layers, but iron oxygen forms several 
oxide. rhodium, molyb- 
denum, and possibly tantalum the fast 
carbon monoxide chemisorption corre- 
sponds two-site mechanism; 
tungsten and iron lies between that 
for single and two-site mechanism; 
adsorption may take place. Kinetics 
slow oxygen uptake have been followed 
rhodium, molybdenum, tungsten, tan- 
talum, iron, copper, and With rho- 
dium, molybdenum, tungsten, tantalum, 
and believed that formation 
the first oxide layer has been observed, 
and the rate expression given. The 
suggested mechanism interchange 
adsorbed oxygen atoms with underlying 
metal atoms, whereby metal atoms are 
exposed for further oxygen adsorption. 
copper and iron formation 
six and ten oxide layers respectively have 
been observed, and the rate expressions 
have been interpreted terms the 
theory Cabrera Mott (1948). (auth). 
—NSA. 9449 


3.8.4, 3.4.3 

Solid Products Corrosion Cor- 
rosion-Governing Elements. (In Ger- 
man.) Werkstoffe und 
Korrosion, No. 15-26 (1955) Jan. 

Detailed results show manner which 
the solid products govern the whole cor- 
rosion process according their con- 
stitution, formation, and dispersal. Mi- 
crographs, tables, graphs, diagrams, 
ray diagram. 

9534 


3.8.4, 3.7.4, 3.2.3 

Principles Applicable the Oxidation 
and Corrosion Metals and Alloys. 
Corrosion, 11, No. 366t- 
374t (1955) Sept. 

Phenomenological basis kinetic laws 
governing oxidation described il- 
lustrate manner growth and protective 
Properties oxide films metals. 
Metals are separated into groups forming 
and “metal-deficit” oxide 
and emphasis placed role 
lattice defects governing diffusion 
metal through film react with environ- 
ment. Effects alloying elements 
oxidation rates metals are discussed 
terms formation films consisting 
heterogeneous mixtures solid 
oxides and intramolecular 


oxides, Special reference made 


minum and its alloys for illustrative ex- 
amples, figures, references, 


CORROSIVE ENVIRONMENTS 


4.3 Chemicals, Inorganic 


6.2.2, 8.8.1 

‘att Corrosion Sulfuric Acid Solu- 
Part Corrosion Mechanism 


New! Versatile! 


Mobile Drill 
Model B-40, 


with a rugged 15 h. 


hydraulic motor 


to supply positive, 
continuous drilling 


action! 


COMPLETE LINE 
MOBILE DRILLS 


INVESTIGATE! 


MODEL B-27 


Light! Powerful! Field proven 
for exploratory work in uncon- 
solidated formations. Mounts on 
Willys vehicles P.T.0. driven. 
America’s most outstanding 
light, portable rig. 


MODEL B-35 


convertible drill for verti- 
cal-horizontal work, featuring a 
new safety 
wer mounted, operated by 


MODEL B-36 


@ A tough, portable rig for 
heavier formations and 
operated. Mounts on any 4-wheel 
drive Dodge 
Power Wagon. 


MODEL B-52 


@ Heavy-duty! Operated by Ford 
Industrial Power Plant. Built to 
withstand terrific torque of 
toughest formations. Adaptable 
to a really extensive list of uses. 


ASSOCIATION CORROSION ENGINEERS 


Portable 


MOBILE 


POWERED DRILL 


MODEL B-40 


Cores and augers vertically horizontally. 
Brings economy under-highway boring. 


Light, powerful, low-cost drilling yours, 
with the new Mobile Drill Model B-40. This 
one-man-operated rig easily mounts dis- 
mounts the front, rear, side all ve- 
hicles, including wheel crawler tractors. 
Cores with air water 200’, augers 75’ 
minutes. The B-40 quickly converts any 
degree 360° angle, cuts costs under- 
ground water, gas, and power-line installa- 
tions. Light enough for air transport re- 
mote areas, powerful enough for complete 
range tough exploratory jobs. Never be- 
fore has such LOW COST drill with such 
amazing power and versatility been offered. 
Write, ’phone, wire today for complete in- 
formation! 


MOBILE DRILLING, INC. 966 NORTH PENNSYLVANIA STREET INDIANAPOLIS INDIANA 


World’s Largest Manufacturer Light Vehicle Powered Drilla 
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Japan Inst. Metals, 18, No. 
11-14, 14-18 (1954) Jan. 

Part Research for the corrosion 
iron sulfuric acid manufacturing plant 
(tower system) was projected. this 
paper the corrosion 50~ percent 
sulfuric acid solutions without nitrogen 
oxide reported. Iron can employed 
conditions below 40°C temperature 
and above percent concentration 
sulfuric acid. 

Part II, Corrosion iron per- 
cent sulfuric acid solution shows the 
similar reaction more dilute acid 
solution. the acid solution above 
percent concentration, corrosion mecha- 
nism different from the one below 
percent. Sulfate ions are reduced sul- 
fite and sulfide ions the iron surface, and 
the sulfide ions combine with ferrous 
ions, forming ferrous sulfide protective 
film iron. The sulfide film dissolved 
very slowly and replaced ferrous sul- 
9527 


4.3.3, 3.5.8, 6.2.5, 6.2.3 

Corrosion Steels Hot Alkaline 
Solutions Under Pressure. (In Russian.) 
Chemical 
myshlennost), No. 438-440 (1954) Oct.- 

Stainless steels the unstressed state 
are more resistant corrosion but are 
less resistant formation cracks than 
the low-carbon steels stressed state. 
9522 


4.4 Chemicals, Organic 


4.4.7, 5.8.2 

Applying Lube-Oil Additives. Parts 
II, THomas. Am. Cyan- 
amid Co. Paper before W.P.R.A. Mtg. Oil 
Gas J.; 52; Nos. 39, 40, 41; 97, 147, 187 
(1954) Feb, Feb, Feb. 15. 

Individual additives discussed include 
inhibitors combining phosphorus and 
sulfur oil-soluble organic compounds, 
detergent additives such 
phenates and silicon oils, and rust pre- 
Modern motor oils 
formulations Author 
states that test methods are required for 
the development new and improved 
products and for quality control. Com- 
ments applying lube-oil additives are 


4.4.7, 8.8.5 

Cutting Fluids and Corrosion, Effects 
Soluble Cutting Oils Machine Tool 
Surfaces. Extract from 
Soluble Cutting Oils,” pub. Produc- 
tion Engineering Research Assoc., Great 
Britain. Corrosion Technology, No. 
153-158 (1954) July. 

Way which the oils have been mixed; 
whether metal chips have been left 
the machine tool surfaces; whether the 
surfaces have been greased; these and 
other factors have important bearing 
the corrosive effect soluble oils. 
Tests carried out the PERA 
soluble oils are described and the data 
obtained, together with the conclusions 
and recommendations the investiga- 
tors, are presented. Tables and charts.— 

9513 


4.5.1 
Fundamentals Underground Corro- 
sion. (Paper, Am. Gas 


60a 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Eng. Conf., Pittsburgh, May 24, 
1954; Gas Age, 114, No. 49-54, 78, 
(1954) July. 

The fundamentals corrosion un- 
derground plant structures are reviewed 
with emphasis interpreting measure- 
ments electrical potentials, currents 
and resistance. 


4.5.1, 3.4.9 

The Influence Soil Moisture the 
Corrosion Rate Buried Iron and Lead. 
(In German.) Werk- 
stoffe Korrosion, No. 244-246 
(1954) July. 

Corrosion wet soils was followed 
measuring the current from the cell 
platinum soil base-metal for different de- 
grees soil saturation, was found 
that the relation log log 
was obeyed percent moisture, 
where moisture soil and 
amp. For the cell plati- 
num soil iron, current/time curves two 
different forms were obtained. Oversatu- 
rated soil produced initially high cur- 
rent which fell permanently low 
value electrolytes (passive behav- 
ior), but unsaturated soil led current 
curve which rose again after the initial 
fall (active behavior). The mechanism 
this active behavior discussed re- 
lation oxygen diffusion and the for- 
mation the new cell: platinum soil 
hydrated ferric oxide. Lead and zinc are 
passive wet soils whatever the mois- 
ture content and behave they 
9571 


4.6 Water and Steam 


4.6.1, 1.6 

Corrosion Metals High Temper- 
ature Water 500°F. and 600°F. 
Atomic Energy Comm. Re- 
port, ANL-5354, Oct. 1954, 203 pp. 

The corrosive nature water 2000 
psi number metals including zir- 
conium and zirconium alloys, AISI 300 
steels, hardened 400 
series stainless steels, nitrided Malco- 
welded and Nicrobrazed 
joints, A-Ni, 70-30 copper-nickel, In- 
conel, Monel, palladium alloys, and tita- 
nium Experimental 
conditions included water temperatures 
500 and 600°F; dissolved solid con- 
tent the water—initially deionized 
with corrosion product removal, con- 
tinuously deionized, and with sodium 
hydroxide additions; and gas content 
the water—degassed, with oxygen addi- 
tions, and with hydrogen additions. The 
austenitic stainless steels the 300 
series and certain types zirconium 
showed the best corrosion resistance 
water, The corrosion the nickel and 
copper-nickel alloys increased 
oxygen content increased. Corrosion 
500°F water containing least cc. 
hydrogen was minor. Operation the 
system 500°F with water containing 
least hydrogen per liter per- 
mits the widest selection materials. 
Testing apparatus and procedures are 
described and experimental data are tab- 
ulated. Illustrations, photomicrographs, 


4.6.1 

Report Performance Materials 
Tested Water High Temperature. 
Experiment Station Rept., EES-4A 
966870, pp., 1952; unclassified, 1954 (on 
micro-cards). 

Results are presented for 30-day dy- 


namic corrosion tests twelve 
rials; the samples were subjected 
static bending stress while rotating 
peripheral velocity ft/sec oxy. 
genated water 500°F (260°C), Ap. 
pearance and weight losses were recorded 
The materials studied included: 90:19 
and 70:30 alloys, number 
chromium alloyed iron and stainless 
steels, gold plating and brazing 
less steel, and iron alloy containing 
num percent, The weight changes 
the copper-nickel alloys and the 
ing metal were such preclude their 
use under these 


4.6.1, 3.5.11 


Corrosion Tests Sixteen Materials 
(260°C.) Water High and 
Naval Engineering Experiment Station 
Rept., 1952, EES-4A (21)-966870, pp, 
unclassified, 1954 (on 

Results are presented corrosion 
tests sixteen materials exposed 
water 500°F (260°C) with flow 
ities ft./sec. and ft./hr., the water 
containing 20-30 The high 
velocity tests were carried for 
days and the low-velocity ones 
days. The materials tested included In- 
conel, Monel, K-Monel (age-hardened 
and annealed), A-Ni, 70:30 copper-nickel 
alloy, and number stainless 
The austenitic steels showed superior 
performance the other materials 
high velocities and also low velocities 
provided that contact conditions were 
avoided. The susceptibility Monel 
A-Ni, and K-Monel pitting both 
velocities made their application these 
conditions doubtful. The corrosion-rate 
the copper-nickel alloy was high 
both cases, but the corrosion loss was 
generally distributed, 


4.6.1, 5.8.2 


Treatment Disassembly Basin Wa- 
ours and Co. Explosives Dept., Atomic 
Energy Div. Atomic Energy Comm. 
Pubn., DP-81, Oct., 1954, pp. 

Corrosion steel piping 
equipment was found the main 
cause the deposition brown 
culent material the floor and walls 
pile disassembly basin. combination 
the best seven water treatments tested, 
reduced steel corrosion percent, zinc 
corrosion percent, and met the stand- 
ards for control turbidity and bacte- 
ria the water the basin. 
NSA. 9560 


4.6.11, 2.2.7 
Preliminary Report Corrosion 
Some Common Metals Sea and Creek 
Water. Gt. Brit. Tropical 
Testing Establishment, Port 
Nigeria, Report No, 335, March, 
Preliminary results are given the 
corrosion sheet samples 
blasted mild steel, brass, and aluminum 
immersed tropical waters Lagos 
Harbor (0.22-3.00 percent salinity, 
7.2-8.0, temperature 25.5-29°C), and 
Port Harcourt Creek (1.3-2.08 
salinity, 7.2-8.0, temperature 
addition, laboratory exposures 
made static and aerated creek 
static and aerated distilled water, 
static boiled distilled water. 
Corrosion mild steel was high, 
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tidal immersion and less than half 


much total immersion. Brass, 
however, much more total 
than immersion. Aluminum 


showed regular effect. Corrosion 
the laboratory with creek water, aerated 
static, was much less, particularly for 
brass, than the actual creek exosure, 
suggesting influence biological 
factors. mild steel panel totally im- 
mersed Port Harcourt for months 
and subsequently placed dilute acid, 
produced strong smell hydrogen 
sulfide, suggesting activity sulfate- 
reducing bacteria. similar panel, ex- 
amined after weeks exposure, produced 
detectable hydrogen sulfide. Aerated 
distilled water was corrosive under 
laboratory conditions was creek water 
for steel, but not for 9315 


4.7 Molten Metals 


Thermal and Related Physical Prop- 
erties Molten Materials. Progress Re- 
port No. 11, for Period Aug. 1-Oct. 31, 
Memo. 393, Dec. 17, 1954, pp. 

Heat content measurements were made 
Monel salt containers from 100 
900°C and the fused salt from 100 580°C 
with heat capacity values the salt from 
354°C. The reactions fused so- 
dium hydroxide with Monel and are 
discussed, and equations are given. Equa- 
tions for the reaction fused sodium hy- 
droxide with iron, titanium, tantalum, 
manganese, and chromium 
are also 9564 


6.3.10 

Kinetic Study Mass Transfer 
Sodium Hydroxide Nickel Under 
Free-Convection Conditions. Don 
Advisory for Aeronautics, Re- 
search Memo., March 10, 1954, pp. 
Specimens nickel were tested 
molten sodium hydroxide under free- 
convection conditions 1000°-1600°F 
Specimen weight loss 
the hot zone had almost linear rela- 
tion the weight nickel deposited 
the cool zone. The nickel concentration 
the melt approached equilibrium value 
100 hours. The rate mass trans- 
fer was very sensitive temperature 
and tempearture gradient, and reached 
equilibrium value after hours.— 
MA. 9531 


PREVENTIVE MEASURES 


5.2 Cathodic Protection 


Galvanic Anodes Control 
Voltages Pipe Lines. Topic the 
Month. Corrosion, 10, 
367 (1954) 

problem requiring good ground-to- 
contact, 9380 


5.2.2 


Protecting Pipe Lines With Zinc 
Zine Co. World Oil, 138, No. 237-238 
(1954) May. 

discussion the application zinc 
anodes cathodic protection, including 
What expect from zinc 


Induced 


CORROSION ABSTRACTS 


anodes and their limitations included. 


—INCO. 9356 


5.2.3 
Carbon Anodes, Corro- 
ston, 10, No. 12, 443-444 (1954) Dec. 
Advantages cored rods for cathodic 
protection, 9326 


5.2.3 


Duriron Shows Good Performance 
Anodes for Cathodic Protection with 
Impressed Currents. Mars 
Ind. and Eng. Chem., 46, No. 11, 75A- 
76A, 78A (1954) Nov. 

more than years laboratory 
and field testing, Duriron (14.5 percent 


Type 1003 
Micarta Skids 


These Plico years 

major transmission line usage...are your 

assurance quality and dependability. 

Ribbed Neoprene liner assures control and 
prevention coating cold-flow, and provides 


high electrical insulation. 


Extra-heavy-gauge metal construction for 
durability and long life expectancy. 

High-compression solid micarta skids assure 
exceptional shock resistance and provide 


double electrical insulation. 


*Patents pending and applied for. 
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silicon cast iron) anodes proved them- 
selves excellently suited for use cathodic 
protection systems involving impressed 
currents. Their main merit low mate- 
rial consumption acid, alkaline, and 
saline (sea-water) environments, even 
high current Graphite anodes 
not give satisfactory life where high 
current densities are used. 
anode installation coal beds contain- 
ing sulfur dioxide, sulfur trioxide, water, 
and acid performed satisfactorily where 
graphite anodes failed. fresh-water 
application, using impressed current, one 
Duriron installation showed definite su- 
periority over aluminum anodes. 
Cathodic protection with sacrificial an- 
odes with impressed current now 


Type 1002 
Micarta Skids 


Type 512 
Steel Skids 


Type 510 
Steel Skids 


Type 506 
Skids 


Write for free Plico 
Engineering Data Man- 
the 
only complete infor- 
mation available for 
pipe deflection and 
insulating clamp spac- 
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3 
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used mostly the protection under- 
ground pipelines, water. tanks, and mari- 
time structures. With Duriron anodes, 
chemical process industries, for 
equipment resting the ground and for 
underground structures, particularly where 
chemical spillage threatens the life 
less resistant anode 
9429 

Cathodic Protection. Brochure, 1954, 
pp. Society Chemical Indutry, 
Victoria Street, London, 

Papers presented the Symposium, 
London, November, 1953, 
together with the 


9374 


5.2.1, 8.9.5 
First Interim Report Evaluation 
Cathodic Protection Norfolk Group 
Reserve Fleet Vessels. 
AND Naval Research Lab., 
Rept. No. 4317, March 
9572 


5.2.1, 8.9.5 

Cathodic Protection the Marine 
Field. Paper before Nor- 
wegian Inds. Sev. Assoc., Corrosion 
Oslo, June 18, 1954. Corrosion Technology, 
No. 229-232 (1954) Sept. 

Cathodic protection, which can used 
every stage ship’s life from the 
fitting-out period onwards, discussed. 
Besides its main use for the protection 
hulls, the method applicable pro- 
pellers, stern gear, cargo compartments, 
and can result very considerable 
savings repair costs. Cathodic protec- 
tion other marine structures, such 
floating docks and mooring buoys, are 
discussed, the past, scrap iron, steel 
cast iron have been used for anodes, 
but recent years, carbon and graphite 
have found increasing favor. refer- 
9393 


5.3 Metallic Coatings 


5.3.4 

Diverse Properties Extend Engineer- 
ing Use Nickel Plating. 
Iron Age, 175, No. 10, 100-103 (1955) 
Mar. 10. 

Whatever the need for engineer- 
ing finish, nickel plating can usually 
produce the required properties. Nine 
basic electrolytic baths, plus many 
modifications, give wide selection 
bath behavior and deposit properties. 
Two basic properties imparted nickel 
plating—wear resistance and corrosion 
resistance—account for its many engi- 
neering and industrial applications. De- 
posits high hardness high ductility 
can obtained. Good buffability, bright- 
ness and machinability also help 
make nickel highly versatile engineer- 
ing finish. Compositions basic nickel 
baths and some physical properties 
deposits are tabulated. Effect and 
bath temperature hardness are 
shown graphs, Electroless nickel plat- 
ing has certain advantages over elec- 
trolytic process and 
applicable many cases. 
9617 


5.3.4 

Experimental Investigation the 
Metal Spraying Process. 
AND Becker. Electroplating and Metal 
Finishing, 143-145 (1955) April. 

Mechanisms the metal spraying 
process and results obtained investi- 
gations the processes taking place 
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the wire end, Diagrams, photographs.— 
BTR. 9600 


5.3.4 

High Nickel Overlays Ferrous 
International Nickel Co. 
Paper before Am, Welding Soc., 35th 
Nat. Fall Mtg., Chicago, November 1-5, 
Welding J., 34, No. 40-48 (1955) 
an. 

Optimum welding conditions are de- 
fined and illustrative properties shown 
for Monel, “K” Monel, nickel and In- 
conel overlays mild steel, deposited 
with flux-coated electrodes and inert 
gas methods. Problems associated with 
obtaining satisfactory overlays cast 
iron (containing 0.19-1.31 percent nickel) 
are also briefly discussed. Tables.— 
INCO. 9406 


5.4 Non-Metallic Coatings 
and Paints 


5.4.8, 8.9.5 

Shipbottom Paints. Francis. 
Am. Soc. Naval Engrs., 66, 857-866 (1954) 
Nov.; Bureau Ships J., 22-25 (1954) 
Oct: 

Past, present, and future research and 
development anti-corrosive and anti- 


fouling compositions. 
9674 


5.4.5 

Zinc Dust Protective Pigment. 
Pass, Colour Chemists’ Assoc., 
37, No. 411, 483-507 (1954) Sept. 

the same title. The authors describe the 
behavior air-drying zinc rich paints 
and the principles formulation, ex- 
periments the use zinc-rich paints 
comparison with other anti-corrosive 
compositions sea water, and the use 
zinc oxide oil paints 
primers for wood and steel—ZDA. 

9788 
5.4.5 

Choosing Your Paint. 
Product Finishing, 53-58, 108, 110 
(1954) Feb. 

Reviews factors considered in- 
cluding suggestions for 
that can applied for checking quality 
paints—BTR. 9730 


5.4.5, 8.1.1 

Protective Coatings—First Line 
Defense Against Corrosion. 
Rev., 13, No. 75-84 
(1954) Autumn. 

electrochemical phenomenon, including 
necessity simultaneous presence 
oxygen and moisture for corrosion, cor- 
rosion iron rate proportional 
that which oxygen can delivered 
the cathode, and setting elec- 
trolytic cells from number causes, 
not necessarily involving the presence 
dissimilar metals. Acute problem de- 
veloping suitable coatings for room air 
conditioners because the abundance 
oxygen and moisture provided 
them discussed. Two ways inhibit- 
ing corrosion eliminating eddy cur- 
rents the metal include passivating 
the cells, and barring cathode-stimulat- 
ing oxygen means primer, 
film. Primers must possess adhesive and 
corrosion-resistant qualities and fill 
seal pores imperfections. Interlock- 
ing phenomena, adsorption, and chemi- 
cal attack the surface constitu- 


Vol. 


ent the film, factors controlling 
adhesion, are considered, Importance 
adequate cure, and other functions 
coatings are discussed. 
force series elements tabulated 


5.4.5 

Organization and Administration 
LER AND Corrosion, No, 
10, 433t-436t (1955) Oct. 

Management faced with the prob. 
lem selecting the combinaton 
struction materials and paints which 
will result the lowest possible maip. 
tenance and replacement costs. 
ments the paint field have been very 
rapid and necessary for plant 
tenance organizations re-evaluate 
painting programs because this 
nical advancement. 

sound painting program must 
clude the assignment sufficient 
neering and managerial personnel the 
problem. Basic design should studied 
order that unnecessary painting 
eliminated and necessary painting 
fied. Engineering research studies should 
determine the materials most suited 
the plant environment. 

Once adequate painting system 
continuing study maintenance and 
replacement costs also should made, 
Development well-engineered pro- 
gram properly administered normally 
will lead more adequate protection 
with considerable reduction mainte- 
nance cost. 9725 


5.4.5 

chem. Soc., 102, No. 110-112 (1955) 
Mar. 

Cellulose has been plated anode 
from its percent solution 
sodium zincate containing percent urea. 
Work was started with the object 
covery from factory wastes, but the 
posit may prove useful protective 
coating for wire 


5.4.5, 1.6, 1.2.2 
The Measurement and Control In- 
dustrial Paint Finishing Costs. Book, 
pp., 1955. Imperial Chemical Industries 
Ltd., London, England. 
Three papers ways reducing 
ing 9422 


5.4.5 

Action Dry Zinc Chloride 
vated Temperatures Cotton-Seed 
Priklad. Khim.), 27, (1954); 
Chem. Abs., 48, No. 13, 7917 (1954) 
July 10, 

Zinc chloride acts catalyst for 
oxidation the oil elevated 
number heating the oil 240° the 
presence percent zinc chloride. The 
number declines sharply while the 
ponification number drops slightly the 


5.4.5 


Corrosion Technology, 
No. 10, 383-385 (1954) Dec. 
general review zinc-rich 


ints 
(92-95 percent metallic zinc the 
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application and uses are given. The high with and without various anticorro- The mechanism corrosion preven- 
ratio restricts the list additives. Potassium chromate tion inhibited greases considered 

media, the most popular the most efficient inhibitor those tested. involve the formation, the metal 
785 binder chlorinated rubber 375 days, all uninhibited greases surface, anticorrosive aqueous film 


polystyrene. For purposes manufac- were percent decomposed, whereas water vapor, which would other- 
ture, mixing all that required. The grease thickened with per- wise penetrate the grease 


can-storage properties are poor. petrolatum which percent 9525 

arising out the powdered potassium chromate had been 

the medium presence added was unaffected. concentration 5.8 Inhibitors and Passivators 

the moisture causes “gassing” percent potassium chromate pre- 

settlement due The chromate causes skin irri- The Effect Organic Inhibitors 

ble high tation, however, and unsuitable for the Dissolving Iron Acids. (In 
usually ush, protecting metals which require handling. German). Metalloberflache, Sec. 


dipping spraying are No. 12, 177-179 (1954) Dec. 


been The zinc-rich paints afford sacrificial Greases containing percent and per- Investigations with redox electrode 
protection steel. The adhesion not cent barium soap montan wax effect inhibitors the presence 
though this tends and percent decomposition, oxidizing agent. Tables graphs. 
improve ageing, and resistance respectively. the remaining additives 9294 
abrasion poor. These paints are largely 
engi- work, while special applications 
nel the protection against corrosion fatigue 
studied welding primers. Zinc-rich under- 
coats ships’ bottoms have met with 
considerable success. Among the other 
ies should types protective coatings based 
possible dust are mentioned dust/zinc 
ost suited paints and cementiferous paints 


comprising essentially zinc dust so- 


ance and Ind. Eng. Chem., 46, No. 11, 
made. 2334-2342 (1954) Nov. 


ered Preparation, properties and applica- 
normally tions, Deals especially with heat- and 
protection weather-resistant enamels (e.g., pigmented 
mainte- with aluminum and/or zinc dust) for 
9725 jet engines, furnaces, resistors, 
9676 
5.4.5 
(1955) Lead Cyanamide. (In German.) 
ScHUSTER AND Naturwissen- 
the anode schaften, 41, No. 16, 373 (1954) Aug. 
alkaline Electrical measurements made de- 
urea. termine possible electrochemical reasons 
ut the de- 1 545 
Lead Coating (In Ger- 


man.) Neuss. Werkstoffe Kor- 
rosion, No. 139-140 (1954) April. 
method protection described 


which coating finely divided lead, 
with chlorinated rubber binder, 


applied brushing spraying. The 
claimed that single coat 


Call for PLICO Engineered Pipe Enamels! 


sulfuric acid, sulfurous acid, and 


ing said provide the same protec- the burning sand the across America, which means 

thickness metallic ditch the Rockies, there’s Plico for complete reports the 

the Pipe Enamel that exactly suits your wide variety projects Plico has 

Oil and Grease Coatings ing underground prob- 


the 


the lems for almost every major pipeline 


company America give Plico coat- 
Investigation Some Liquid Lubri- ing engineers the background lick 
for the Corrosion Protection the trickiest jobs. Plico enamels are 


Steel Parts the Process Manufac- 

Applie (Zhur. 1566 Slauson Avenue, Los Angeles 11, California 
im.), 27, 314-318 (1954) Mar. LOgan 8-4335 


made petroleum jelly and 
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5.8.3, 3.2.2, 6.3.6 

Natural Inhibitor Pitting Corro- 
sion Copper Tap-Waters. 
CAMPBELL. Applied Chem., No. 12, 
633-647 (1954) Dec. 

Polarographic studies and direct evidence 
from anodic-corrosion tests have indicated 
that many supply waters which might 
expected initiate pitting corrosion 
copper cold-water piping contain 
natural inhibitory agent which suppresses 
such corrosion. The inhibitor has not 
been identified, but associated with 
ultra-violet fluorescence the waters 
probably negatively charged colloid 
organic origin, since depresses the 
polarographic maximum 
tained with waters containing dissolved 
oxygen and has been deposited elec- 
trophoresis positively charged 
platinum electrode. The inhibitory mech- 
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anism not yet fully known, but 
apparently concerned with modification 
the cuprous oxide, possibly cu- 
prous chloride, produced the anodic 
areas, resulting the formation 
adherent protective film instead 
loose non-protective layer coarse red 
crystals. portable instrument specifi- 
cally designed for the polarographic ex- 
amination waters for the presence 
the corrosion-inhibitor described and 


5.8.3, 6.2.3, 4.3.2 

Effect Certain Inhibitors the 
Rate Solution Carbon Steel 
Applied Chem. U.S.S.R. 
(Zhurnal Prikladnoi Khimii), 27, No. 
930-938 (1954) Sept. 


Above 


over a 


WHAT'S YOUR 
CORROSION CONTROL 1.Q. 


you know that corrosion the cooling 
system diesel locomotive effectively controlled 
2,000— 2,500 ppm Mutual Sodium Chromate? This amount 
equivalent pounds for road engine. 


There are many other examples 
corrosion being successfully controlled Mutual 
Chromium Chemicals. Write you have similar problem. 
Sodium Chromate Chromic Acid Sodium Bichromate 
Potassium Bichromate Potassium Chromate 


Vol. 


wide range acid concentrations, 
ganic and inorganic inhibitors evaluated 
Mechanism proposed. tables, figures 
references, Translation available: Assoc. 
Tech. Services, Box 271, East Orange. 
9352 


8.4.3 

Inhibitors Work Sub 
Cardinal Chem., Inc. World 
139, No. 191-193, 196 (1954) 


Review corrosion control 
sulfide, carbon dioxide, and organic 
acids) dissolved the brine 
ing reservoirs cause corrosion 
immersed fluids containing the acidic 
brines and oils. The the brine, 
temperature, crude 
water-oil ratio are 
rate corrosion. The mechanism 
corrosion inhibition oil wells, includ. 
ing the nature the film produced 
semi-polar organic inhibitors, 
extent oil-wetting, discussed, and 
the importance maintaining uniform 
treating schedule Age 
factor corrosion failure 
gated and was found that the 
quency failure constantly 
with time. 948) 


5.8.4 

Studies Amine-Type Corrosion 
hibitors, Part Behavior Inhibitors 
rosion Engineering, No. 32-34 (1954) 
Aug. 

Amine-type corrosion inhibitors, which 
were made reacting mol. higher 
fatty amines and 2-3 mols. higher 
fatty acids, were tested for rust inhibit- 
ing qualities hydrocarbon oils. The 
inhibitor consisting and 
Cis-saturated acid performed best be- 
cause less wettability, temperate 
bility oil and covering ability metal 
SPS. 9672 


5.8.4 

Studies Amine Type Corrosion 
hibitors. Part III. Acids Subsidiary 
Components 
rosion Engineering (Japan), No. 
26-30 (1954) April. 

octadecylamine-) effective ones could 
found when they were made reacting 
acids, Various corrosion inhibitors cot 
ous fatty acids were tested sea 
and acidic solutions. 
chain acids unsaturated ones 
hibited best inhibitive 


5.8.4 

Studies Amine-Type Corrosion 
hibitors. Part IV. Behavior 
rosion Engineering, No. 21-26 (1954) 
June. 

Mainly the behavior inhibitor 
cules neutral acidic corrosive 
were studied, The 
itors, which can easily emulsified 
themselves, are used these 
ments. Neglecting effects caused 
vents, emulsifiers etc. encountered 
the inhibitors, results weight 
loss tests are discussed with regard 
molecular structures.—JSPS. 
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figures, 

9352 


Dec, 
producing 
(hydrogen 
organic 
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2-34 (1954) 


tors, which 
higher 
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9672 


In- 


Subsidiary 
EHARA. THE HAZARDS equipment corrosion ing and fittings, tubing, sheets, plastic laminates, 
the resulting contamination the product rods and film KEL-F plastic. 
being processed. such critical cases KEL-F 
hibitors 
fluorocarbon plastic offers practical solution KEL-F Plastic Dispersions Available 
reacting providing barrier between corrosive process Kellogg also supplies KEL-F plastic dispersions 
stream and processing equipment. for coating equipment where size construction 
and Molded and fabricated valve linings, gaskets, makes molded plastic impractical. The resultant 
sea ring seals, piping, and tubing KEL-F plastic coating tough and with all the out- 
and laminated lined tanks, vessels, and reactors standing properties the molded plastic. you 
protect equipment against corrosion ... prevent not maintain coating department, can put 
product contamination. you touch with experienced applicators. 

Why not take your specific corrosion problem with 
orrosion UNIQUE PLASTIC one our chemical engineers. show you how 
KEL-F plastic virtually inert all chemical KEL-F Plastic KEL-F Dispersions may just the 
attack—including mineral acids, oxidizing agents, solution. Write today. 

21-26 and strong caustics. Its anti-adhesive property 


advantage maintaining clean, unclogged 


lines and equipment. THE KELLOGG COMPANY 


mine inhib: § A dense, tough thermoplastic, KEL-F plastic has SUBSIDIARY OF PULLMAN INCORPORATED 
mulsified outstanding physical properties high compression 

strength, resistance heat and cold, low moisture Chemical Manufacturing Division 

egard sion. Qualified fabricators are now producing pip- Company for its fluorocarbon 
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5.8.3 

The Inhibition Corrosion the 
Pertechnetate Ion. Oak 
Ridge National Lab. Atomic Energy 
Comm. Pubn., ORNL-1833, Jan. 18, 1955, 
pp. 

Theoretical consideration alternative 
mechanisms account for the action 
inorganic corrosion inhibitors the 
led the discovery that the 
pertechnetate ion, inhibits the cor- 
rosion iron and carbon steels aerated 
water temperatures 250° which 
was the highest temperature investigated. 
taking advantage the radioactivity 
technetium, has been shown that in- 
hibition may achieved without precipi- 
tation more than radiochemical traces 
film, which probably secondary 
origin, and that exposures lasting almost 


NOW... 


15,000 
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two years have not been accompanied 
continuous increase the amount 
precipitated technetium. The perrhenate 
ion, though externally very 
similar the pertechnetate ion, did not 
inhibit under any conditions investigated 
both radioactive and stable rhenium iso- 
topes were used the tests. Attempts 
measure adsorbed pertechnetate ions gave 
results barely beyond experimental uncer- 
tainty. Inhibition necessitated the mainte- 
nance certain minimum concentration 
pertechnetate ions the solution; this 
certain instances. The observations 
make clear that inhibition arises from 
some intra-ionic property, rather than 
from forces due image charge 
the ion whole from some effect 
due the tetrahedral oxygen atoms 
the XO, ion—NSA. 9448 


000 


feet TK-2 coated 
tubing are use! 


15,000,000 feet 
much 


dependability preventing oil 


field corrosion and paraffin 
troubles before they start. 


Result: more oil companies save 
money coating new and used 
tubing with TK-2 plastic before 
corrosion damage forces replacement. 


Learn about TK-2 why the lining 
companies specify for every major oil field, 


how makes your first tubing cost your 
last, even the most corrosive field. Write 


for new TK-2 literature. 


TUE 


E-KOTE, 


Box 20037 
Houston 25, Texas 


PIONEERS PLASTICS SINCE 1939 


Plastic Pipe for the Oil 
Factory-trained Field Engineers available 
for Consultation all Principal Areas. 
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5.8.3 

The Electrochemistry 
Action. Mears. Corrosion, 11, 
362t-364t (1955) Aug. 

Principles involved the 
istry inhibitor action are discussed 
Electrical terms are used explain the 
inhibiting action substances and show 
what properties are desirable 
chromate and sodium hexametaphosphate 


9548 


5.9 Surface Treatment 


5.9.4, 3.8.4, 6.4.2 

The Rectification Mechanism Aly. 
minum Oxide Layers Electrolyte 
Solution. Mem. Inst, 
Research Osaka Univ. (Japan), 11, 
13-23 (1954); Chem. Absts., 48, 20, 
11957-11958 (1954) Oct. 25. 

can fabricated from percent 
aluminum, 0.35 thick, was sealed 
glow discharge tube having vacuum 
connection. The can’s outer surface was 
anodically coated with oxide layer 
few The can was evacuated, then 
made cathodic with respect plati- 
num electrode dipped the electrolyte. 
Hydrogen produced the oxide-solu- 
tion interface and diffusing into the ox- 
ide and its substrate was detected upon 
penetration the can wall decrease 
the voltage across the glow tube. The 
rate the voltage decrease was propor- 
tional the rate diffusion films 
produced ammonium borate solu- 
tion. The thickness the oxide layer 
was nearly proportional the formation 
voltage, The rate decrease the dis- 
charge voltage depended inversely 
formation voltage and directly upon the 
cathodic current. Similar experiments 
were performed with films formed 
sulfuric acid current density 
ma/sq for different times. 
minum thickness was assumed 
constant. About one millionth the 
generated hydrogen moved into the oxide 
layer under the influence the electrical 
field. The static rectification 
tics films function formation 
voltage were plotted. Hysteresis was 
noted. Measurements the decrease 
cathodic voltage and increases 
tric loss and capacitance with time were 
made. Without current flow, the 
trode potential tended 
time while the capacity decreased, Some- 
what more complex behavior was 
served for films formed ammonium 
borate solution and then made cathodic 
2.7 sulfuric acid solution. The 
cathodic voltage tended minimum 
with time and then This was 
attributed the creation pores 
intrusion electrolyte. The 
ous great increase capacitance 
accounted for the decrease film 
thickness. The behavior films 
9.2 ammonia solutions was “normal.” 
was concluded that the entrance 
drogen into the films caused 
zation the electronic space charge 
decrease the potential drop 
this 


5.9.4, 6.3.13, 3.8.4 
Formation Anodic Oxide Films 


Electrochem. Soc., 101, No. 


(1954). 
The total voltage 
anodic film during its formation 
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Inco high temperature research note: 
Carburization 


its effects metals high temperatures 


With sufficient background information the 
strength properties and corrosion characteristics, 
entirely possible predict the perform- 
ance alloy under any conditions high tem- 
perature service. 


Method Obtaining Data 


Data relating the mechanical properties may 
obtained the laboratory any the conven- 
tional testing methods the other hand, the 
problem high temperature corrosion resistance 
often complex that frequently more con- 
venient place test specimens actual service 
environment than try simulating industrial con- 
ditions laboratory scale. 

This course being pursued Inco’s high tem- 
perature engineers working the field and labo- 
ratories Bayonne, and Huntington, Va. 
Creep and rupture tests temperatures high 
2100°F have supplied data the strength proper- 
ties high nickel alloys. Corrosive attack vari- 
ous hot atmospheres, fused salts and molten metals 
being studied principally the field provide 
the type information that will assist industry 
select more suitable, longer lasting materials for 
various high temperature applications. 


Effects Carburization 


Carburization—as may result from contact with 
carbonaceous atmospheres petro-chemical pe- 
troleum refining operations during the heat treat- 
ment steel parts—is one type high temperature 
reaction which, under certain conditions, can change 
the properties heat resistant alloys and ad- 
versely affect their performance. 

Carbon diffuses into the metal and subsequently 
precipitates carbide particle rich chromium. 
Compared the alloy matrix, the carbide phase 
hard and brittle. distributed throughout grain 
boundaries, the particles provide continuous path 
for brittle failure. (See micrograph below.) cer- 


& 


tain types service, carburization heat-resist- 
ing alloy may not serious matter. But the 
usual case where the metal part structure may 
called upon exhibit some measure ductility 
subjected impact drastic temperature 
changes, carburization often leads premature 
failure. 


Nickel Plays Basic Role 


general terms, the susceptibility iron-chro- 
mium-nickel alloys carburization seems depend 
upon the relative amounts the individual compo- 
nents but not one might expect. Iron and chro- 
mium form stable carbides, while nickel does not. 
Yet Inco test data show that chromium has greater 
effect than either iron nickel. But has also been 
demonstrated that for given amount chromium 
its beneficial effect much greater higher nickel 
level than lower. Conversely, for given nickel 
content would expected that alloy contain- 
ing higher chromium content would more re- 
sistant carburization. 


Assistance Available 


Inco high temperature corrosion test data also 
suggest that silicon improves carburization resist- 
ance, does the presence carbide stabilizing ele- 
ments, such titanium and columbium. Under ex- 
tremely severe conditions carburization, the 
effect these elements but temporary, and after 
sufficiently long exposure, their value lost. 

fast growing field such this, impossible 
have immediate answer every problem. But 
high temperature performance problem 
you, whether present activities new pro- 
jects, Inco High Temperature Engineers will 
their best help you. Let them send you the High 
Temperature Work Sheet big aid get- 
ting the facts down clearly. Send for copy now. 


TEAOE mane 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street, New York 


Please send the High Temperature Work 
Sheet that may outline problem you. 


Title 
Address 


City 


‘Ke 

= 
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the voltage applied the cell minus 
any polarization voltage the cathode 
and resistive drop the electrolyte, 
plus the potential the electrochemical 
reaction. shown that, because 
the latter potential possible form 
oxide film tantalum even when the 
tantalum considerably negative with 
respect hydrogen electrode. refer- 
9517 


5.9.4, 6.4.2 

Effects Working-Condition Prop- 
erties Anodic Oxide Film Alumin- 
ium. Part VI. Effects Temperature 
and Voltage Alternating Current Sul- 
furic Acid Process. TAKASHI KUNIMOTO, 
Light Metals (Japan), No. 10, 46-52 (1954) 
May. 

this part, the effects bath-tem- 
perature and voltage properties 
anodic oxide film alternating current 
sulfuric acid process examined. Bath- 
temperature was varied from 30°C, 
voltage was varied from and 
the other factors were held constant, i.e. 
concentration percent and time 
minutes. The inspection methods for the 
properties oxide film were the meth- 
ods specified JIS 10431, 1951, which 
were used the preceding experiments. 
The results the experiments are 
follows: The relation between thick- 
ness film and bath-temperature and 
voltage shown following experimental 
formula: 0.845e (0.0392h 1.035V). 
When the bath-temperature reaches 30°C, 
this formula cannot applied because 
the severe corrosive attack sulfuric acid. 
The relation between thickness film 
and electric power 
When the reaches 
30°C, this formula cannot used. The 
relation between corrosion resistance and 
bath-temperature and voltage shown 
When the bath-temperature reaches 30°C, 
this formula does not apply. “Specific 
corrosion resistance” (corrosion resistance 
for unit thickness film) the film 
reduced the bath-temperature rises and 
the reducing rate higher lower volt- 
age than higher voltage. comparison 
with anodizing method, this reducing 
tendency the specific corrosion resist- 
ance more remarkable the anodiz- 
ing method. The relation between abra- 
sion resistance and bath-temperature and 
0.23V). bath-temperature 25°C 
and 30°C, this formula cannot applied. 
The relation between abrasion resist- 
ance and thickness film shown 
the experimental formula 30T-100. 
the bath-temperature 25°C and 30°C, 
this formula cannot 9456 


5.9.4, 6.4.2 

Hard Anodising Aluminum and Its 
Alloys. Brace. Electroplating, 
Nos. 10, 329-334, 376-379 (1954) Sept., 
Oct. 

Various processes which have been de- 
veloped are discussed with details 
practical operation. Variation coating 
properties obtainable altering the 
conditions. Mention made Alumin- 
ium Development Association’s work 
microhardness values and wear resist- 
ance. references.—BNF. 9304 


5.9.4, 6.4.2 

Improving the Corrosion Resistance 
Anodised Aluminium New Seal- 
ing Process. (In 
Metallwaren-Ind. Galvanotechnik, 45, 
No. 373-376 (1954). 


Conventional practices many firms 


68a 
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sealing boiling water and subsequent 
applications vaseline, etc. the im- 
proved process described the work 
dipped running water, min; dipped 
sodium bicarbonate solution, 
min; water rinse, min, dipped for 
min vaseline 160°C, drained and 
cooled, The corrosion resistance in- 
creased times over the conventional 
process. The work sealed boiling 
water and vaseline applied 


5.11 
Corrosion 


Machine Design for Cyclic Stress. 
CASWELL. Engineer, 198, 318-321, 346-349, 
378-381 (1954) Sept. Sept. 10, Sept. 17. 

New methods design for resistance 
fatigue failure are proposed, particu- 
lar attention being paid the effects 
stress 9284 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


Researches the Influence Addi- 
tions Hindering the Crystallization 
Spheroidal Graphite Cast Iron. 
Prace Inst. Odlewn., Pt. 
142-150 (1954); Bull. Brit. Cast Iron Res. 
Assoc., 12, 559 (1955) Jan. 

Reports results work harmful 
effects residual elements (aluminum, 
titanium, lead, bismuth, antimony, tin) 
formation nodular graphite mag- 
nesium-treated cast 9608 


6.2.2, 3.7.3 

Low-Heat Method Welding Cast 
Iron. Welding Engr.; 40; 
Nos. 30-33; 47-48, (1955) April, 
May. 

Discusses briefly the forms cast iron 
(white, grey and malleable) and charac- 
teristics the metal leading belief that 
cast iron welding should avoided. Pro- 
cedures which eliminate many these 
problems include combating 
proper preheating, use skip-welding and 
peening. Applications considered under 
oxyacetylene-torch welding are foundry 
flasks, glass molds 
while electric-arc process applied re- 
pair differential tractor housing and 
60-ton press. Special techniques weld- 
ing malleable cast iron are 


INCO. 9621 


Interpretation the Significance 
the Potentials Passive Iron. 
Pryor. Electrochem. Soc., 102, 163-169 
(1955) Apr. 

Explanation .effects anodic corro- 
sion inhibitors. Graphs, references.— 


BTR. 9638 


The Surface Structure Iron 
Shown Oxidation Experiments. 
Chem. Can., 42, (1954) Sept. 

Pure iron sheet specimens were exposed 
dry oxygen 300-400° and approxi- 
mately 1/20 atm. pressure. Oxide film 
formation was followed the Gulbran- 
sen vacuum-microbalance technique and 
electron microscopy. 

the oxidation times allowed, the film 


thicknesses produced pure iron ranged 
over 1000 these oxide 
characteristic temper colors. Although the 
oxygen uptake followed parabolic 
over periods the order hr, 
was much higher than predicted this 
law during the initial stage, owing 
ably the oxidation finely divided 
metal debris left the metal surface 
from the usual hydrogen reduction 
air-formed oxide film. 

Electropolishing produced the least 
tive specimens any surface preparation 
method used, but, shown under the 
tron microscope, left the iron covered 
duction this diffusion barrier 
active surface but destroyed the smooth. 
ness the 9715 


Graphitization 
Paper before Am, Foundrymen’s 
58th Ann. Mtg., Cleveland, May 
1954. Trans. Am. Foundrymen’s Soc., 62, 
385-388 (1954). 

magnesium-treated white iron sphe- 
roidal graphite may obtained heat 
treatment very high graphitization tem- 
peratures (1900-2000° F.) very short 
times (20-30 Graphitization time 
given temperature longer for heay- 
ier sections than for lighter sections even 
when the heavy section contains appre- 
ciable as-cast spheroidal graphite and light 
section contains as-cast graphite. 
results indicate the possibility rapid 
annealing either white 
irons 
heating. This should minimize scale for- 
mation and decarburization and 
mensional tolerances. Graphs 


Practical Guide the Design Grey 
Iron Castings for Mechanical Purposes. 
(In French.) Brochure, October, 1954, 
pp. Editions Techniques des Indus- 
phael, Paris France. 

tailed recommendations are made for 
the design grey iron castings 
fatigue resistance, soundness and 
9703 


6.2.2, 3.7.1 


Contributions the Knowledge 
Corrosion Commercial Iron, (In Ger 
man). Anton Giesserei, 41, 
21, 565-569; disc., 569-570 (1954) Oct. 

Mechanism corrosion the 
hydrogen ions; 
effect graphite; and 
ing effect ionic oxygen. Also the 
the cast skin, alloying components 
previous treatment its resistance 
corrosion. Diagrams, photographs, 


6.2.2, 3.8.3 

77-81 (1953) March; Translation: Cor 
rosion, 11, No. 304t-308t (1955) 

Descriptions are given the 
phenomena associated with the 
tion and reactivation iron 
trated nitric acid. Covered are apparel! 
and true passivation potential, 
and true passivation current 
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They’re using durable Polyken Tape 
electrical conduit and around the cooling tower 


The Switch Box and Controller 
Station you see here located 
the cooling tower Gulf Oil’s Port 
Arthur, Texas, sulphuric acid plant. 
you know, where there’s sulphu- 
acid, there’s big need for pro- 
tection against corrosion. 

Formerly, they used paint the 


electrical conduit. That lasted 


CONTROLLED STREN 


PROTECTIVE COATINGS 


POLYKEN SALES DIVISION 


THE KENDALL CO, 


three four months. 

But Polyken Protective Coating 
has kept the conduit excellent 
condition since 1953. The tape itself 
excellent condition, too. 

Polyken Tape gives dependable 
protection manufactured 
from controlled raw materials under 
controlled conditions. Its tough 


Polyken, Dept. C-D 
222 West Adams St., Chicago 


Please send samples and further informa- 
tion POLYKEN PROTECTIVE TAPE 


COATINGS. 

Name 

Zone State 


protective coating beats 
this sulphuric acid plant 


polyethylene backing offers high 
electrical insulation resistance, high 
resistance corrosive action. 

Just important, Polyken Pro- 
tective Tape Coatings right 
from the roll. The thick adhesive 
mass provides strong adhesion 
cylindrical surfaces and self-seal 
the lap. That means faster, more 
effective, lower-cost application— 
when it’s put and the long run. 
Send the coupon see catalog 
Sweets Industrial File, Sec. 6c/Ke. 


. 
. 


112 


passivity producing and passivity main- 
taining current density. Information 
given also equivalent current density 
redox system, the role nitrous acid 
passivation concentrated nitric acid, 
the corrosion passive iron, refractori- 
ness toward activation, rhythms and ac- 
tivity waves. 9126 


6.2.2, 6.2.3, 3.8.3 

The Behaviour Commercial Grades 
Giesserei, 41, No. 20, 522-527 (1954) Sep- 
tember 30. 

Potential measurements were made 
cast irons (grey, white) and mild steel 
nitric acid varying concentration. Pas- 
sivating influence nitric acid grey 
cast iron extends concentrations ex- 
ceeding 19.1 percent. Effects the cast- 
ing skin and its role oxygen carrier 
are given, Gravimetric and gas-evolution 
methods measuring corrosion rate were 
used.—INCO. 9165 


6.2.2, 3.8.4, 3.2.3 

The Structure Oxidation Interface 
(In French). SIFFER- 
LEN AND ROBERT Compt. rend., 
238, No. 22, 2167-2169 (1954) May 31. 

Observation thin zone very fine 
crystals during first hour oxidation. 
Micrographs. references—BTR. 9476 


6.2.4, 3.2.3, 3.5.9, 3.7.2 

Properties Low Carbon Phospho- 
rus and Copper Alloyed Structural 
Steels. II. High Temperature Oxidation. 
Accelerated Oxidation Phenomena 
Steels Presence Phosphorus and 
Copper. (In Italian). AND 
Metallurgia italiana, 46, No. 
111-112 (1954) April. 

Efficiency phosphorus. Formation 
eutectic phase melting around 800 
Tables, graphs, micrographs. refer- 
ences.—BTR. 8860 


6.2.4 

High-Strength Low-Alloy Steels. 
Paper before Soc. Automo- 
tive Engrs., Materials Activity Mtg., De- 
troit, October 25, 1954. Welding Research 
Council Bull. Series No. 20, 1-5 (1955) 
Jan, 

Novel applications high-strength low- 
alloy steels the automotive field and 
superior mechanical properties and corro- 
sion resistance these steels presented. 
Most common alloying elements used 
high-strength low-alloy steels 
mium, copper, manganese, molybdenum, 
nickel, phosphorus, 
vanadium and zirconium. Weldability 
high-strength steels the manufacture 
dump trucks, delivery trucks, tank trucks, 
railway hopper cars and slag cars showed 
that longer life was obtained because 
increased corrosion 


9620 


6.2.5 

Some Recent Developments Stain- 
less Steels. Brown Firth 
Research Labs. Iron Steel (London), 
28, 143-146 (1955) April. 

Review article covering steel for 
rail cars, martensitic transformation pre- 
cipitation-hardening, cold-rolling and 
drawing, 17/7 PH, stainless marten- 
sitic 448 sheet steel, and effects com- 
position transformation characteristics 
11-13 percent chromium 

9664 


6.2.5, 3.5.8, 3.7.3, 5.12 
Stress Corrosion Cracking Harden- 


70a 
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able Stainless Steels. Cor- 
rosion, 11, No. 351t-361t (1955) Aug. 

Hardenable stainless steels are suscep- 
tible cracking under the 
fluence tensile stress 
depending the severity the stress, the 
nature the media and, large extent, 
their hardness. The most severe con- 
ditions are acid solutions containing sul- 
fides, which promote entry hydrogen 
into the steel and where chlorides are pres- 
ent promote pitting, such media 
cracking may occur the standard grades 
under stress hardnesses Rockwell 
C24, severe marine atmospheres C40 
and industrial atmospheres C45. Type 
422, tempered 1200° Rockwell 
C30 and the precipitation-hardening alloys, 
17-4 and 17-7 PH, overaged the 
same hardness level, were the most re- 
sistant materials tested. 


Types 410, 416 and 431 performed 
well somewhat better than low alloy 
steels when heat treated equivalent 
hardness levels. Tempering them 1100° 
higher temperatures provided good 
resistance cracking the severest 
media. 

Internal stresses generated during 
quenching can promote stress corrosion 
cracking without imposing additional 
external stresses. Interrupted quenching 
(martempering) helpful minimizing 
stresses from this source and recom- 
mended heat treating practice for 
parts used fully hardened service likely 
cause corrosion cracking. 9573 


6.2.5 

Corrosion. Fontana. Ind. and 
Eng. Chem., 46, No. 85A-86A, 88A 
(1954) May. 

New alloy recently announced 
Naval Ordnance Lab. contains 15-16 
percent aluminum, percent molybde- 
num, balance iron and 
Thermenol. This material shows consid- 
erable promise high temperature, 
high strength, oxidation resistant alloy 
and also shows good resistance aque- 
ous environments. Corrosion data 
Thermenol are not available present 
but its corrosion resistance should 
good better than the Alfenol straight 
aluminum-iron alloy. Tests aluminum- 
iron alloys fresh and sea water are 
tabulated and results compared with 
those percent steel, mild steel 
and stainless steel, 9433 


6.2.5 

Corrosion-Resistant Cast Alloys, 
Machine Design, 26, 178-186 
(1954) Dec. 

design guide for selecting cast 
stainless alloys for fabricating character- 
istics, mechanical properties, and cost. 
Graphs, photographs, tables, references. 
9302 


Special Steels for High Pressure In- 
stallations Chemical Industry. (In 
German), Class. Werkstoffe und Kor- 
rosion, No. 8/9, 281-285 (1954) Aug.- 
Sept. 

Review the development special steels 
for high-pressure duty chemical industry. 
Steels discussed include 
mium, vanadium-chromium, vanadium- 
molybdenum-chromium, vanadium-tungsten- 
molybdenum-chromium, chromium-molyb- 


denum, chromium-tungsten-vanadium steels. 
Physical and mechanical properties, ef- 
fects physical and chemical action 
hydrogen, properties steel, surface 
protection and behavior steels under 


Vol, 


high alternating internal pressures, such 
pump applications, are 


—INCO. 9405 


6.2.5, 3.8.3, 3.6.8 

The Phenomenon the Disturbance 
the Passive State Stainless 
Strongly Oxidizing (In 
Doklady Akad. Nauk 
98, No. 435-438 (1954) Sept. 

and cathodic polarization 


various steels. Graphs. references— 
9520 


6.2.5, 4.7 

Evaluation Ferritic Substitutes 
the Austenitic Stainless Steels. Resist. 
Comm, Pubn., KAPL-1103, April 22, 1954 
pp. 

The ferritic chromium-iron alloys haye 
several advantages which make them at- 
tractive substitutes for 
stainless steels sodium-cooled nuclear 
power plants where primary coolant 
temperatures will not exceed 
The principal advantages are lower cost, 
greater availability, lower thermal ex- 
pansion, and higher thermal conductiy- 
ity. The resistance the chromium-iron 
alloys attack was evaluated sodium 
temperatures 500 and 700°C ina 
series static and dynamic laboratory 
tests. Results indicated that steels con- 
taining percent chromium are re- 
sistant attack solution and mass 
transfer filtered sodium 500°C 
the austenitic stainless steels, not de- 
carburize filtered sodium 
and are more susceptible corrosion 
sodium containing more than 0.01 per- 
cent weight oxygen 500°C than 
the austenitic stainless steels. The results 
further indicated that the 
chromium-iron alloy decarburized 
rate 0.04 mil/hr continuous immer- 
sion (2160 hr.) sodium containing 
percent oxygen 700°C, but did not 
carburize intermittent immersion 
sodium 649°C containing 
0.003 and 0.015 percent oxygen, Addi- 
tional tests are progress determine 
the effects stress and local oxide 
tamination the corrosion the chro- 
mium-iron alloys 500°C 
sodium, evaluate decarburization 
800°C sodium containing 0.003 percent 
oxygen, and finally evaluate diffusion 
welding behavior. The operation 
large-scale percent 
alloy heat transfer sodium system 
sirable substantiate laboratory data, 
which show the percent 
iron alloy have promise 
tion material for sodium service 


6.3 Non-ferrous Metals and 


6.3.3, 1.6 

Malleable Chromium and Its 
ment Center, Tech. Rept. No. 52-54, 19% 
(unclassified 1954), pp. (on 
cards). 

Improvements the production high 
purity chromium metal magnesium 
duction the anhydrous chloride and 
the hydrogen treatment 
chromium are described the latter prow 
ess increasing the treatment time 
suitable for Arc-melted, hy- 
drogen-treated chromium can 
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percent reduction without cracking. 
Rolling arc-melted chromium was dif- 
owing the large grain-size, but 
this was overcome careful annealing. 
Hydrogen-treated chromium had less oxide 
inclusions than the original material, and 
this turn had fewer inclusions than 
Goldschmidt 
material, Hardness could not correlated 
with microscopic oxide, Arc-melted chro- 
mium forgeable liquid-nitrogen tem- 
perature; suggested that low-tem- 
perature transformation may occur and 
that the low-temperature form duc- 
Drip melting chromium powder- 
compact bars pure hydrogen resulted 
improvement quality. Deox- 
chromium metal powder 
melting beryllium oxide with ad- 
ditions various metals gave im- 
provement quality; beryllium 
rium additions gave very soft products. 
Addition titanium and zirconium 
percent did not reduce the oxide content 
and increased the hardness and decreased 
the ductility the material. Some grain- 
boundary clean-up was affected treat- 
ment molten calcium and calcium 
hydride. Arc-melted chromium 
swaged, forged, and rolled; chromium 
sheet spot-welds readily either chro- 
mium iron. The recrystallization tem- 
perature rolled sheet was 750° 
Hot-hardness curves showed very little 
alteration the range 300°-800° Hot- 
bending test results both chloride- and 
hydrogen-treated chromium are presented. 
The present status chromium rela- 
tion the metallurgy molybdenum and 
tungsten discussed. Oxidation-resistance 
and penetration was low. The reason 
for the lack room-temperature ductility 
has not been discovered, but there appears 
possibility achieving some cold 
ductility arc-melted chromium, refer- 
9754 


6.3.6 

Pinhole Porosity Brass and Gun- 
metal Castings. Foun- 
dry Trade J., 97, 13-20 (1954) July 
Abridged: Metal Industry, 85, No. 5-8 
(1954) July 

Work done the British Non-Ferrous 
Metals Research Association. Pinhole po- 
tosity the surface brass and gunmetal 
was traced the incorporation 
wheat flour into the moulding sand 
the improvement surface finish. 
The most satisfactory alternative sand 
addition was found pelleted pitch. 
(This based Tech. Memo. 
made available B.N.F.M.R.A, mem- 
bers April, 9317 


6.3.6 

End-Quench Experiments with Alu- 
Metal In., 85, No. 14, 285- 
288 (1954) Oct. 

The end-quenching technique applied 
demonstrate praphically the anomalous 


between hypo-eutectoid and eutec- 


aluminum bronzes, and provide 
cation the depth effect. Alloys con- 
taining nickel are included show that 
the technique provides method gaug- 
the effect extra elements the 
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ASTM Standards 

pper and Cop- 
Book, September, 1954, 584 
American Society for Testing Mate- 
1916 Race Street, Philadelphia 


Brings together 123 standards, includ- 
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Look the 
serviceability this 
TEFLON hose offers 


completely inert 
just about every 
corrosive fluid and gas 


operating range 


Ageless—stays flexible indefinitely 


hose construction for tough jobs. 
Flexible lines for strongest chemicals, for 
the most active oils and fuels, for corrosives, 
for these need longer problem. 
Inside, there’s Fluoroflex-T tube special 
compound Teflon) which handles strongest, 
most active materials 450°F! Outside, 


SAE 304 stainless steel wire braid allows 1000 
psi working and resists corrosion. 


This non-aging Fluoroflex-T tube stays flex- 
ible indefinitely. maintains unrestricted 
smooth bore; doesn’t swell, erode allow build- 
deposits. 


Swaged fittings are secure against blowoff 
leakage. With smallest O.D. for their size, 
R-3800 assemblies are easy han- 
dle and install. They save space and weight. 


This Teflon hose available sizes 
114” I.D. Does give you ideas? Send for Bul- 
letin FH-2 which gives more data. 


RESISTOFLEX CORPORATION, Roseland, 
Western Plant: Burbank, Calif. 


Fluoroflex is a Resistoflex trade mark. 
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ing copper, copper-alloy 
covered-steel electrical plate, 
sheet, strip and rolled bar; rod, bar, 
shapes and die forgings; wire; pipe and 
tube; ingot; castings; filler metal; vari- 
ous methods test. the specifica- 
tions this edition have 
and eight are new. detailed index 
9346 


6.3.6, 3.5.9, 3.8.4 

Effect Oxygen the Surface Be- 
haviour Copper (at High Tempera- 
tures). ERDMANN-JESNITZER 
Fritz Metallkunde, 45, 
No. 407-412 (1954) June. 

comparison made the lattice 
structures, the vapor pressures, and the 
dissociation pressures copper its 
oxides cuprous oxide and cupric oxide, 
the relevant data being extracted from 
the literature. The results show that the 
oxidation copper high temperatures 
can related not only the kinetics 
formation and decomposition the ox- 
ides, but also vaporization and surface 


9643 


6.3.6, 3.7.2 
The Creep and Fatigue Properties 
Some Wrought Complex Aluminium 
Metals, 83, Pt. 69-79 (1954) Nov. 
The tensile, creep, fatigue, and corro- 
sion-fatigue properties some aluminum 
bronzes containing 0-11.5 percent alumi- 
num and percent each iron and 
nickel, were examined. Creep tests 
300° and 400°C indicate that alloys with 
percent aluminum have the best 
creep properties, but since they are rela- 
tively difficult forge, the best combi- 
nation creep properties with ease 
forging obtained using alloys with 
9-934 percent aluminum. Fatigue tests 
room temperature air reveal major 
difference between alloys with aluminum 
contents percent. Some de- 
crease endurance limits was observed 
tests 400°C, and this tempera- 
ture the continued fall the endurance 
limit with decreasing stress was more 
marked than room temperature. Alu- 
minum bronzes were more resistant 
corrosion-fatigue salt solution than 
stainless steel and stainless iron tested 
for comparison purposes. Graphs, tables, 
photomicrographs. 


9529 


6.3.6, 6.3.19, 3.2.3, 3.8.4 
The Oxidation Copper and Zinc. 
3342-3344, Oct. 
Studies oxidation mechanism terms 


6.3.12, 1.6 

CAMPBELL. Battelle Memorial Inst. 
Wright Air Develop. Comm. Tech. Rept. 
54-371, June, 1954, 147 pp. 

Methods for the preparation fine 
rhenium powder from 
rhenate and ammonium perrhenate are 
discussed detail. Consolidation this 
powder pressing and sintering into 
sound massive bar included. The metal 
was fabricated into rod, wire, sheet, and 
foil cold-working and annealing pro- 
cedures developed after hot working 
proved impractical. The metal was also 
made available arc-melted and crystal- 
bar forms, and electroplating procedures 


72a 
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were developed. Various physical, me- 
chanical, and electronic properties were 
determined the available stock, The 
melting point was 3180°C; the density 
21.0 the electrical resistivity 
microhm-centimeters; the vapor pres- 
sure slightly more than that tantalum; 
the spectral emissivity 0.36 0.42; and 
the thermal expansion 6.8x per 
for 1000°C. Rhenium has Young’s 
modulus about 10° psi, ductile 
room temperature, and, when an- 
nealed, has tensile strength about 
170,000 psi room temperature. work 
hardens greatly and has high elevated- 
temperature strength, but low ductility. 
Recrystallization occurs around 1300 
1500°C, guard-ring diode was con- 
structed and the thermionic emission 
characteristics rhenium determined; 
the work function 4.80 and the 
Richardson constant 
Additions thoria rhenium did not 
produce enhanced emission, with tung- 
sten. Emission constants determined 
cathodes impregnated with barium alu- 
minate are believed incorrect be- 
cause poisoning. Rhenium was found 
have far greater resistance the 
deleterious water cycle than tungsten. 
Electrical-contact tests showed that, un- 
der the test conditions, rhenium was 
ruthenium. The oxidation resistance 
good room temperature, but volatile 
oxide forms above 600°C. Porosity ap- 
peared rhenium filaments above 2300°C, 
but was eliminated when rigid impurity 
control was invoked, (auth).—NSA. 
9300 


6.3.14 


Germanium-Stabilised Grey Tin. 
Applied Physics, 25, No. 11, 
1436-1437 (1954) Nov. 

Grey tin containing 0.75 percent ger- 
manium does not reconvert white 
phase for many months room temper- 
ature and does appreciable rate 
only temperatures above 

9634 


6.3.14, 4.4.7 

The Corrosion Tin Acetic Acid 
Dissolved Organic Liquids. (In 
French.) RENE AND FRANCOIS 
Bull. soc. chim. France, No. 
314-315 (1954) Mar. 

Experimental results, Characteristics 
products corrosion which vary greatly 
with nature the liquid solvent, Micro- 
graph, 9494 


6.3.15 

Titanium Fills Need for Super Mate- 
rial Aircraft the Future. 
Metals (Trans. AIME), 
No. 443-448 (1955) Mar. 

After brief general discussion uses 
titanium which might have ad- 
vantage over conventional materials, dis- 
cusses high temperature strength charac- 
teristics and includes graph showing 
relative weight tensile applications 
various temperatures for titanium alloys, 
aluminum alloys and stainless steel; creep 
strength; supply and requirements. Fi- 
nally there concise listing current 
advantages and deficiencies titanium 
9639 


6.3.17, 3.8.4, 3.4.6 

Reaction Hydrogen with Uranium. 
Battelle Memorial Inst. Atomic 
Energy Comm. Pubn., BMI-982, Feb, 17, 
1955, pp. 

The reaction hydrogen with uranium 
was studied the temperature range 


Vol, 


dissociation pressure the uranium 
dride product). Reaction rates followed 
the linear law. the pressure 
gated, the linear rate 
with increasing temperature the 
about 250° and decreased 
increasing temperature from about 
400° The variation temperature 
pressure with the linear rate constant 
the range about 250° given 
exp (—1820/RT). where units 
per per sec and units 
mm, mercury. Two different initial 
reactions were obtained. One the Tange 
430 mm, mercury showed 
gradual increase the rate hydrogen 
consumption until the rate became 
The other initial reaction followed the 
parabolic rate law the range about 
mm. mercury. Adsorption plays 
portant role the over-all reaction mecha- 
nism uranium with hydrogen, 
the range about 250° C., the rate 
adsorption faster than the rate 
reaction form hydride, but the 
same order magnitude. Therefore, for- 
mation hydride the 
step. However, the range about 
400° the rate adsorption prob- 
ably the rate-controlling step, with the 
exception the initial parabolic reaction 
(auth.)—NSA, 9297 


6.3.20 

Melting and Fabrication 
Nuclear Engineering, Chemical 
ing Progress Symposium Series, 50, No. 
11, 23-30 (1954) Am. Inst, Chem. Engrs, 
New York. 

Extraction, melting, fabrication, joining 
methods and uses zirconium; effect 
contamination oxygen, nitrogen, hydro- 
gen carbon mechanical properties; 
corrosion resistance; uses other than 
nuclear reactors. references, some 
unpublished work, but reference 


6.3.15 

Mechanical Properties Cast Tita 
AND Trans. Am. 
Soc., 62, 304-307 (1954). 

Describes the results tensile, Charpy 
impact and hardness tests 
aluminum binary alloys (0.7 percent 
minum) arc-melted and cast into graphite 
moulds.—BNF. 


6.3.15 

Electron Diffraction Studies 
Nature the Corrosion and Heat 
sistance Titanium. NAKAYAMA 
Repts. Casting Res. Lab., Waseda 
No. 57-59 (1954). 

Protective film titanium exposed 
sea water was studied electron 
fraction method. Film having sufficient 
thickness for electron 
was prepared autoclave. 
showed that thin rutile film, formed 
the surface layer titanium exposed 
sea water oxidizing atmosphere, 
tects the substrate. Tables and four 
erences.—INCO. 


6.3.15, 1.6 


Titanium and Its Compounds: 
view the Literature 
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VINEGAR PLANT—To protect new vinegar-manufacturing building against the corrosive fumes acetic acid, 
the interior this plant was finished with Parlon-based Rigortex, product Inertol Co., Inc., Newark, 


matter how strong the corrosive challenge 
whether comes from acid, alkali the elements— 
Parlon-based protective coatings are providing longer 
protection lower long-term cost. 

Easy apply and quick drying, Parlon-based 
chlorinated rubber paints have proven themselves 
actual use where other finishes have failed provide 
satisfactory service. That’s why—for those hard-to- 
protect surfaces—more and more maintenance 
people are turning Parlon finishes solve their 
protective coating problems. 

matter how difficult your maintenance paint 
requirements, chances are there’s Parlon-based 
coating that will meet them. For full technical data 
Parlon, call write your regular supplier 
quality paint finishes write directly Hercules. 


Cellulose Products Department 


HERCULES POWDER COMPANY 


INCOREORATED 


999 King St., Wilmington 99, Del. 


AND FERTILIZER BUILDING—The steel structures this 
fertilizer mixing building are continually under attack from 
ammonia gas, nitric acid fumes, compounds containing free 
acid and free phosphoric acid. meet this chal- 
lenge, Parlon-based Torex, another Co. product, was 
selected. 


CR56-4 


PARLON (CHLORINATED RUBBER) PAINTS ARE AVAILABLE FROM 400 MANUFACTURERS UNDER THEIR OWN BRAND NAMES 
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Structural, Electrical Magnetic and 
Other Physical Properties. SKINNER, 
1954, 174 pp. Herrick Johnston Enter- 
prises, 540 Poplar Street, Columbus, 
Ohio, 

This survey, claimed cover most 
the pertinent literature and including 
1951, includes data the preparation and 
properties titanium, its hydrides, oxides, 
halides, nitride and carbide, and the alka- 
line earth titanates, Calculations ther- 
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cathodic protection service 
Eighteen cathodic protection 
engineers with combined 
total over 150 years ex- 
perience available serve 
you with ABILITY and IN- 
TEGRITY. 

Houston, 4601 Stanford St. 


BRANCH OFFICES 
Tulsa New Orleans Corpus Christi Denver 


CATHODIC PROTECTION 
Surveys Designs Engineering 
Pipe Lines Offshore Platforms 
Refinery and Gasoline Plant Lines 


Municipal Systems Barges 


CORROSION RECTIFYING CO. 
1506 ZORA ST. PHONE 


HOUSTON, TEXAS 


Control Systems 
and Maintained 


Consultation all types metallic 
structures; coating and laying specifi- 
cations; corrosion surveys. 


corrosion control ine. 
“ 823 So. Detroit * Tulsa * LU 2-5161 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering 
Design and Installation of Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. _ 
Selection and Application Protective Coatings. 


King St, East, Toronto, Canada 


Electro Rust-Proofing Corp. 
Engineering Division 
Corrosion Surveys 
Cathodic Protection Design 
Plans Specifications 
Electrolysis Control 
Testing 


BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


Systems service for special ap- 
plications; water tanks and pipe 
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modynamic properties many these 
substances were made and the values are 
tabulated appendices. 553 references. 
9327 
6.3.15, 6.3.20 

Corrosion Studies Titanium and 
Zirconium Metals: Semi-Annual Report. 
Pubn., AECU-1299, 1951 (unclassified 
1954), pp. (on micro-cards). 

Details are given the results tests 
the corrosion-resistance zirconium 
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CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 
Engineers 
Francis Palms Detroit Mich. 


Cathodic Protective Systems 
Designed and Installed 


Corrosion Surveys; Consultation All 
Types External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville Oklahoma 


Corrosion Engineering of 


PLASTICS 


for 
CORROSION-RESISTANT APPLICATIONS 


Selection ¢ Specification © Design 
Unbiased Recommendations 


CORROSION RESISTANT PLASTICS DIV. 
Loven Chemical California 
Newhall, Cal. Newhall 400 


MARKOFF ASSOCIATES 


CORROSION CONTROL ® ENGINEERING ® CATHODIC PROTECTION 
corrosion and electrolysis surveys 
designs 
plans and specifications 


consulting and testing | 


?.0, BOX 541 HERMOSA BEACH, CALIF. 


CORROSION ENGINEERING 
Consulting Surveys 


CATHODIC PROTECTION 


Design Installation 
Plastic Engineering Sales Corp. 
Box 1037 Ft. Worth, Tex. 
5680 


and zirconium alloys solutions hy. 
drochloric acid, sulfuric acid, 
acid, and organic acids. 
was made the relative corrosion. 
resistance arc-melted zirconium 
material induction-melted 
crucibles. Titanium was tested sulfuric 
acid, nitric acid, sodium tribasic 
phosphate, and stannic chloride 
The following compounds were used 
carrying out tests 
nium, and stainless steel: cupric chloride, 
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Corrosion 
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CONSULTING ENGINEERS 
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Narberth, Pa. 


Mohawk 
4-3900 


SOUTH FLORIDA TEST SERVICE 


Engineers 


Consultants and specialists 
weathering and sunlight testing. 


4201 N.W. 7th St. Miami 34, Florida 


WATER SERVICE LABORATORIES, INC. 


Specialists 
Water Treatment 


Main Office, 126 St., N.Y. 27, 


Write Central Office NACE, 1061 Building for 
rates and other information about advertising this 
directory. Current cost per thousand paid readers $1.50. 
The directory for advertisements engineering services 
only any corrosion control field. 
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This booklet has been prepared 
aid for the Corrosion Engineer 


calculate simple ground bed 
resistances and power costs with the 


use the simplified chart pages 
and 


his endless fight guard against 
corrosion. 


arch— 
You can simplify economic studies For your free copy please send your 
corrosion, ground beds use data sheet your company letterhead 
esting. and nomograph included the free your name and title. will 
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mercuric chloride, nickel chloride, man- 
ganese chloride, stannic chloride, alumi- 
num chloride, calcium chloride, sodium 
chloride, and ammonium chloride; vari- 
ous chlorinated hydrocarbon-water mix- 
tures were also used. series zirconium 
alloys were subjected 
spray tests percent sodium chlo- 
ride solution and synthetic sea-water. 
9627 


6.3.15, 6.3.20, 6.3.9, 6.3.13 
Less Common Metals (as Chemical 
Engineering Materials Construction). 
and Eng. Chem., 46, No. 10, 2130-2135 
(1954) Oct. 
Part the eighth annual Chemical 
Engineering Materials Construction 
Review. Corrosion resistance, fabrica- 
tion, applications, etc. titanium, zirco- 
nium, molybdenum and tantalum. ref- 
erences.—BNF. 9358 


6.3.16 

Heavy Metals (Tungsten-Nickel-Cop- 
per Alloys). Don Machine 
Design, 26, No. 143-147 (1954). 

The importance specially heavy 
metals stressed, being shown that 
the pure metals are 
either owing bad machinability 
because cost. Details are given the 
properties Mallory 1000, alloy 
tungsten 90, nickel copper percent, 
production are outlined, and account 
given some applications heavy 
metals inertia members, 
counterweights, and for radioactive shield- 
ing. This heavy alloy can obtained 
with excellent surface finishes after ma- 
chining, Its corrosion-resistance better 


than that 18:8 stainless steel 
percent hydrochloric 9558 
6.3.20, 3.7.1, 4.6.1 

Corrosion Zirconium High- 
Nuclear Engineering, Part II, Chem. 
Eng. Progr. Symposium Ser. No. 12, 


16-22 (1954): Am, Inst. Chem. Engrs., 
New York. 

The corrosion iodide-process zirco- 
nium high-temperature water 
viewed. The kinetics the corrosion 
reaction are given function tem- 
perature and are characterized more 
less protracted initial period slow 
corrosion followed period more 
rapid corrosion, The effects impuri- 
ties, surface preparation, mechanical de- 
formation, metallurgical structure, and 


water purity are discussed. (auth).— 
NSA. 9392 
6.3.20, 3.8.4, 3.2.2 


Diffusion Hydrogen and Deuterium 
BRANSEN AND KENNETH 
Electrochem. Soc., 101, No. 11, 560-566 
(1954). 

The kinetics the reactions zirco- 
nium with hydrogen and deuterium were 
studied, vacuum-microbalance tech- 
nique, over the temperature range 60°- 
250°C pressures 1.1-5.0 for 
the composition range 
The reaction was shown 
diffusion-controlled with diffusion from 
surface constant concentration into 
heterogeneous system. The data for 
the diffusion hydrogen zirconium 
given the equation: 10° 
log hydro- 
gen concentrations above there 
were some deviations from this equation. 
The data for the diffusion deuterium 
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log The rela- 
tion between the diffusion coefficient 
hydrogen and deuterium was found 
1.5; the theoretical value V2. 
9503 


6.3.21, 3.8.4 

Irreversible Potentials and Corrosion 
Behavior Manganese. (In Russian.) 
Chem. USSR Fizicheskoi 
Khimii.), 28, No. 1562-1571 (1954) 
Sept. 

Mechanism corrosion different 
pH’s, using the method polarization 
diagrams. Diagrams, tables. references. 


—BTR. 9466 


6.4 Non-ferrous Metals and 


6.4.2, 1.1 

The Aluminum Association Alloy Des- 
ignation System for Wrought Aluminium. 
Pamphlet, July, 1954, pp. Aluminum 
Association, 420 Lexington Avenue, New 
York 

from October the alumi- 
num producers will use new system 
for designating wrought aluminum 
loys. The system based four digit 
numbers, the first digit representing the 
general group for 99.0 percent min, 
aluminum; 2-7 for major alloying ele- 
ments copper, manganese, silicon, mag- 
nesium, magnesium plus silicon, and 
respectively; for others and unused 
present). the 2xxx-8xxx series, the 
last two digits indicate individual alloys 
(where possible, same numbers used 
present) and the second digit any 
modification. Thus alloy will now 
called 3003, and 24S will 2024. the 
series, the last two digits indicate 
minimum aluminum composition (1030 
will 99.30 percent min. aluminum), 
and the second digit special control 
some 9313 


6.4.2, 3.7.3 

Research 
Properties Aluminum-Copper Alloys. 
Part Light Met- 
als (Japan), No. 11, 51-54 (1954) June. 

The relationship between ageing and 
hydrogen evolution 17S alloy (Dural- 
umin) was studied. Samples were water 
quenched from 505°C, and then tempered 
130°C and Ageing duration 
times were 12, and hr., and 
treatments, the specimens were dipped 
percent sodium hydroxide solution 
for min, and then their hydrogen evo- 
lution was measured percent, 
percent and percent hydrochloric acid 
solutions. Conclusions were: The 
longer the dipping time, the more the 
hydrogen evolution. There seems 
some relationship between ageing and 
hydrogen 9673 


6.4.2, 1.6 

Chemical Behavior Aluminum, (In 
German.) Book, 1955, 333 pp. Aluminum 
Verlag GmbH, Jagerhofstrasse 26/29, 
Dusseldorf, Germany. 

Narrative and tabulated data 
influence various physical states and 
the degree which aluminum corroded 
numerous media, There are pages 
tabulated data showing the resistance 
the metal versus specific corrosives, and 
extensive alphabetical subject index. 
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Intergranular Corrosion 
ity Aluminum Hydrochloric Acid 
Content, and Acid Composition, 
Advisory Committee for 
Tech. Note No. 3281, Feb., 1955, 

Functions iron content, heat 
ment, composition intergrany. 
lar corrosion aluminum 
acid, Behavior specimens quenched 
rate attack high-angle boundaries 
other impurity atoms. 
reduces rate attack. Rapid attack 
curs where there continual 
hydrogen gas from the crevice and 
obtained low acid strengths 
copper iron content the acid 
preferential corrosion the grain bodies 
boundaries. Tables, photomicrographs, 


6.4.2, 3.7.4, 3.2.2 

Intergranular Corrosion 
Purity Aluminum Hydrochloric Acid, 
Part II. Grain-Boundary Segregation 
TRATER, National Advisory 
tee for Aeronautics, Tech. Note No, 
April, 1955, pp. 

Variation the rate intergranular 
corrosion single-phase high-purity 
minum percent hydrochloric acid 
annealing temperature attributed the 
segregation atomic sites the grain- 
boundary region iron and possibly other 
impurity atoms. Experimental results are 
analyzed reference distribution 
function, obtained statistical mechanical 
methods, which gives the equilibrium frac- 
tion certain sites the boundary which 
are occupied solute aioms terms 
the interaction energy for segregation 
the solute atoms these sites. Tables 
graphs and references.—INCO. 95% 


6.4.2, 3.8.3, 2.3.9 

The Porosity the Aluminum 
face Investigated the Repetitive 
11, No. 375t-378t (1955) Sept. 

Experiments are reported using 
tive oscillographic method 
the anodic behavior 
sulfate, nitric acid 
hydrochloric acid sodium chloride, 
acetic acid, oxalic acid and disodium 
drogen phosphate. 


The method permits determination 
the part the surface area covered 
the passivating layer formed through 
odic polarization. Results tests 
ous electrolytes are reported. 

Authors postulate the repetitive 
graphic method combination with 
direct polarization method provides 
means testing among reactions 
ring metal anode. 


6.4.2, 5.11 


Controlling Corrosion 


Aluminum Chem. Corp. Light 
Age, 12, No. 1/2, 13-16, (1955) 

Accelerating influences that may 
pear operating equipment 
num, 


but which not usually 


dry 
tric 


Iron 
National 
955, 
hydrochloric 
quenched 
iron and 
Segregation 
evolution 
evice and 
increase 
the 
grain bodies 
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ROSKOTE Cold Applied Pipe Mastics 


EASY APPLY—FAST DRYING—HIGH ELECTRICAL RESISTIVITY 


Because their ease application and extremely fast 
drying time because they possess the highest elec- 
trical resistivity any cold coating and offer the least 
amount objectionable fumes and skin 
Roskote pipe mastics have been field approved more 
and more leading utilities each year. 

fact, Roskote has been specified over 200 oil 
and gas companies for the protection their natural 


gas, oil and product pipelines. 


new folder Roskote, which includes complete 
description its properties, application instructions 
and full test data, now available. The test data 
special importance because gives specific figures 
volume resistivity during and after drying. 

For copy this new folder Roskote lit- 
erature any other Royston product, just drop 
line Royston Laboratories any its district sales 
offices. 


ROYSTON 


Laboratories, Inc., Box 112-C 
Blawnox, Pittsburgh 38, Pa. 


District Sales Offices: 


P.O. Box 1084 
Decatur Station 
Atlanta, Georgia 


P.O. Box 1753 
Tulsa, Oklahoma 


P.O. Box 
Park Forest (Chicago), Ill. 


MANUFACTURERS OF: 
ROSKOTE PIPE MASTICS 
ROYLAC ALUMINUM FINISH 
OIL AND GASOLINE RESISTANT MASTICS 
VINACHROME PRIMER 
ORCO INSULATION TAPE 
ROYBOND A-36 ADHESIVE 
ALUMINUM MASTIC 
PIPE STORAGE PRIMERS 
ROSKOTER COATING DEVICE 
ROYSTON GLASS WRAP 
ENDSEALS 


Warehouses Located DISTRIBUTORS 
Distributor North East, POLYKEN TAPE 


Overton Sales Equipment Co. 


South East, DOW MAGNESIUM ANODES 


CAREY PIPELINE FELT 


5622 Montezuma Rd., South Central CAREY GLASS PIPE WRAP 
San Diego 15, Calif. And North Central Regions CAREY PIPELINE PADDING 
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during corrosion testing are follows: 
simple entrapment corrosive solution, 
crevice corrosion, concentration cell 
corrosion, bimetallic corrosion and cor- 
rosion fatigue. These influences are de- 
scribed and precautions are suggested. 


—INCO, 9636 


6.4.2 

Applied Finishes for Aluminium Alloy 
Machinery, 84, No. 2167, 1143-1148, 1153- 
1154 (1954) May 28. 

Since the active nature aluminum 
results almost instantaneous forma- 
tion oxide film any exposed sur- 
face, the plating aluminum die castings 
much more difficult than that zinc 
alloy die castings. Acid dips nitric and 
hydrofluoric acids are first required re- 
move surface contaminants 
smuts. The aluminum the surface layer 
the die castings then replaced 
zincate solution. Once the casting has re- 
ceived overall coating zinc, any 
type decorative plating can applied 
normally. Other types finishes and 
treatments discussed are anodizing, chemi- 
cal conversion treatments, surface polish- 
ing, abrasive blasting, organic and stove 


9793 


6.4.2 

Surface Treatments Improve Proper- 
ties, Broaden Uses Aluminium. Parts 
II. Conn. Iron Age, 174, Nos. 
25, 26, 111-114, 65-68 (1954) Dec. 16, 
Dec. 23. 

Various surface finishes for aluminum. 
Bright finishes, chemical oxide coatings, 
coloring, preparation for plating and paint- 


ing, etc. Cleaning aluminum prior appli- 
cation surface finish, soldering, welding 
and brazing: methods used 
cleaning, organic solvents, etching, alkali 
and acid 9706 


6.4.2, 2.2.2, 8.1.2 

Sheet from the Roof the Church 
San Gioacchino Rome, Technique 
Aluminium Roof Coverings (3rd edi- 
tion). Istituto Sperimentale dei Metalli 
Leggeri Report No. 200, 350/2201, March 
21, 1950, pp.; Translation: Aluminium 
Laboratories Report No. B-TM-139-54. 
Istituto Sperimentale dei Metalli Leg- 
geri, Note d’Officina No. 43; Alluminio, 
23, No. 177-216 (1954). 

after years’ exposure (1896-1949). 
Chemical composition gave 98.65 percent 
aluminum, loss U.T.S. was only 1.6 
percent and maximum depth pitting 
was 0.08mm. Sheet excellent condition, 
attributed the good ventilation inside 
the cupola. 

Types roof structures; dimensions 
sections corrugated-sheet and other 
sectional roofs; advantages aluminum, 
techniques employed, relevant data, ex- 


amples (including flashings, 
9693 


6.4.2, 5.9.4, 5.4.5 

The Protection Aluminium and 
loys Paint. Parts II. 
HAUDIS AND Rev. 
Aluminium, 31, Nos. 206, 207, 7-10, 47-51 
(1954) Jan., Feb. 

Part Deals with preparation the 
aluminum surface degreasing, either 
with organic solvents electrolytically 
(cathodic), followed either mechani- 
cal scouring (sand blasting) acid 
treatment. The various treatments are 
described detail and their suitability 
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for different classes material indi- 
cated. The advantages anodic-oxida- 
tion processes, against purely chemical 
processes, are pointed out, particularly 
those giving porous surface act 
key the paint, but their high cost 
and limitation size against their 
general use. 

Part II) Gives the results exposure, 
tests, inland and marine, test samples 
painted with various classes under- 
coats and top coats, and with different 
preliminary surface treatments. gen- 
eral shown that better results are 
obtained acid treatment 
simple degreasing, and that zinc chro- 
mate and phosphate undercoats are bet- 
ter than synthetic enamels. For top coats 
the best results are given oil paints, 
and shown that the nature the 
undercoat has little influence the life 
the top coat. Tests all classes 
anti-fouling compounds are given, and 
shown that all these attack alumi- 
num, and therefore necessary inter- 
pose undercoating, preferably the 
zinc chromate type. 

9296 


6.4.2, 6.6.4, 3.6.6 

Aluminum-Graphite Galvanic Couple 
Light-Alloy Corrosion. (In Italian). 
Alluminio, 23, No. 639-649 
(1954) Dec. 

Results corrosion tests made 
Raffinal alloy with 
graphite. Micrographs, photographs, tables, 
graphs, diagrams. 9322 


6.4.4, 1.6 

Development Magnesium-Lithium 
Structural Alloys: Final Report. 
Frost, EMLER, AND JACKSON. 
Bur. Aeronautics Navy Dept. Rep., 
ATI-123450, pp., 1951; unclassified, 1954 
(on micro-cards). 

study has been made the mechan- 
ical and other properties magnesium- 
lithium-base alloys. The magnesium alloys 
showing greatest promise for structural 
applications contained lithium 9.5, 
aluminum tin percent and lithium, 
aluminum zinc percent. was 
found that the latter alloy had properties 
200°F (95°C) superior those 
number others slightly differing 
composition; manganese decreased the 
stability both these alloys. The stresses 
required for creep rate 0.0001 per- 
cent/hr were 18,600 for alloy 
and 19,300 for alloy (2). Short- 
time ageing treatments 400°F (205°C), 
water-quenching after hot rolling, 
produced improved properties alloy 
(2); typical properties were: 37,000 
U.T.S. 54,000 elongation 
percent, Rockwell hardness 97.5, 
loys melted under argon did not appear 
have properties superior those 
flux-melted ones. Alloy (1) had greater 
corrosion-rate marine atmosphere 
the end four months than the 
end two, but the rate had decreased 
after eight months; alloy (2) showed 
continuous decrease 
Variable stress-corrosion data for the 
alloys are reported. was found that 
high temperatures, i.e. during solu- 
tion-treatment, lithium was lost from 
the surface the alloys and hexagonal 
magnesium-rich alloy was produced; the 
addition 0.5 percent sulfur dioxide 
the atmosphere minimized this loss 
9295 


6.4.4, 3.6.6, 5.9.4 
Contact Corrosion Magnesium 
loys and Their Protection Means 


ASSOCIATION CORROSION ENGINEERS 


Metallic and Oxide Coatings, 
Applied Chem., USSR 
(Zhurnal Prikladnoi Khimii), 27, 
735-756 (1954) July. 

Extensive investigation contact cor. 
rosion magnesium alloys 
and great variety steels (including 
stainless, high chromium, etc.), copper 
nickel and aluminum alloys 
sodium chloride solution, tap water, and 
manufacturing plant atmosphere, Eight 
different means protecting steel parts 
were evaluated, Thirteen protective film. 
forming processes magnesium alloys 
are described and tested. Best results 
obtained with fluoride-chromate films 
(high corrosion resistance, dimensional 
stability and surface cleanliness), oiling 
treated surfaces also De. 
tailed experimental data 
and charted. tables, figures, 
erences. Translation available: 
Tech. Services, Box 271, East Orange, 
J—ATS. 9349 


6.4.4, 3.8.4 

Burning Times Magnesium Ribbons 
Nat’l. Advisory Comm. 
Tech. Note No. 3332, pp., Dec., 

The purpose this investigation was 
study the gross physical mechanism the 
combustion magnesium metal order 
learn whether vapor phase surface 
reaction involved; further, examine 
the effect the composition the oxidiz- 
ing atmosphere, both matter gen- 
eral interest and the hope that such 
studies might informative the de- 
tails the physical and/or chemical 
esses involved. Magnesium ribbon was 
burned 17-100 percent oxygen mixtures 
with argon, nitrogen, helium, and argon- 
water vapor diluents, Data are presented 
terms burning times for strip 
ribbon about 4.6 centimeters 
data bear approximately inverse relation 
average burning rates. The experimental 
data are compared with average burning 
times calculated from hypotheses involving 
diffusion and heat transfer relations; the 
effects moisture are 
explained. The occurrence vapor-phase 
combustion process strongly indicated 
the basis the experimental observations 
and the comparison between 
mental and calculated burning times. 
sults are given—ALL. 9415 


6.5 
Combined 


Metals Handbook, 1954 Supplement. 
Book, 1954, 184 pp. American Society 
for Metals, 7301 Euclid Avenue, Cleve- 
land Ohio. 

This book the first supplement 
the 1948 edition the Metals 
book. brings date those sections 
the 1948 Handbook which 
perienced the greatest advancement. The 
technical information was compiled 
author committees appointed the 
society’s Metal Handbook 

are chapters concerning corrosion infor- 
mation stainless steels, aluminum 
aluminum alloys, copper 
loys and titanium and titanium alloys. 
Magnesium used for cathodic protection 
mentioned, Corrosion resistance 
factor the design brazed joints 
also dealt with. 

entire chapter devoted 
selection metal cleaning methods. 
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You can see why 
Saran Lined Pipe 


cuts corrosion costs 


It’s made corrosion-resistant saran swaged into rigid 
non-bursting steel liquid never touches metal these installations 


Installation costs are low because saran 
lined pipe can cut and threaded 
the field with available pipe fitter’s tools. 


Here’s your best way convey acids, 
alkalies and other corrosive liquids— 


saran lined pipe, fittings, and valves. 


This modern piping corrosion re- rigidity means few supporting struc- 


sistant forms snug, leakproof joints are needed. 


available for working pressures Saran lined pipe has outstanding 


150 psi. Fittings and valves trouble-free performance 
many industries. THE DOW CHEMICAL 


Midland, Michigan. 


also available steel for working pres- 


sures 300 psi. 
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book divided into three parts: Metals 
and Applications; Desigri and Applica- 
tion; and Processing and Testing. There 
extensive subject index. 9355 


6.6 Non-Metallic Materials 


6.6.5 

The Effect Surface Active Sub- 
stances the Change Structure 
Applied Chem. USSR 
(Zhurnal Prikladnoi Khimii), 27, No. 10, 
1067-1081 (1954) Oct. 

Various types cements and concretes 
were found exhibit higher mechanical 
strength result addition such 
surfactants sulfite-alcohol liquor, am- 
etc. Detailed 
X-ray and electron-microscope data are 
reported, references. Translation availa- 
ble: Assoc. Tech. Services, Box 271, East 
Orange, 9397 


6.6.6, 4.7, 6.3.21 

Study the Reaction Thorium 
with Some Pure Refractory Compounds. 
Ames Lab. Atomic Energy Comm. 
Pubn., ISC-550, Dec. 10, 1954, pp. 

The effect thorium metal various 
refractory compounds was studied, The 
penetration molten thorium into the 
ceramic was studied microscopic ex- 
amination polished specimens. The 
reaction powder mixtures heated 
temperatures ranging from 1000 1800°C 
was studied x-ray diffraction patterns. 
Stabilized zirconium dioxide proved 
the least reactive with massive thorium 
those compounds studied. (auth).— 
NSA. 9323 


6.6.6, 5.4.2 

Ceramics for High-Temperature 
cations. ALEXANDER PECHMAN. Aircraft 
Eng., 26, No. 303, 157-160 (1954) May. 

After referring some the general 
features ceramics, Pechman mentions 
some the properties alumina, mag- 
nesia, zirconia, beryllia, and thoria, De- 
velopments and from National 
Bureau Standards ceramic coatings 
A417 and A418 and application ce- 
ramic coatings Ryan Aeronautical 
Co. are described, Parts exhaust sys- 
tems piston engines 
coated for protection against oxidation, 
carbon absorption, and corrosion attack, 
and inner combusion chambers aero- 
turbines ceramic-coated Type 321 
stainless steel have been used place 
nickel-rich alloy. Present developments 
the field cermet bodies and cermet 
coatings, and also vapor-deposition 
techniques coating are mentioned.— 


MA. 9325 


6.6.6, 8.5.2, 3.8.2 

Galvanic Potentials Silicate Melts. 
Glass Industry, 35, No. 433-436, 454 
(1954) 

Review literature corrosion 
refractories glass melts. Electro- 
chemical methods investigation em- 
phasized. 9628 


6.7 Duplex Materials 


6.7.2 

Progress Report Cermets. (In Ger- 
met., No. 59-70 (1954) Nov. 

survey (no references) the pres- 
ent development materials for service 
870-1150°C. Physical properties; ex- 
isting cermet compositions; titanium 
carbide base cermets (at present the most 
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widely developed and used); borides 
zirconium and chromium; and_ nickel 
aluminide. Creep (at 980°C), and impact 
resistance several 
9678 


6.7.2, 6.6.6, 6.6.4 

Research and Development the 
Field Carbides, Nitrides, Silicides, and 
Borides for Aircraft Propulsion: 
Electrochem. Soc., 101, No. 222c-224c 
(1954). 

Ceramics and metal carbides that have 
been tested are described, and the reasons 
for concentrating attention titanium 
carbide are given. Titanium carbide with 
free carbon Percent can now 
produced, but other contaminants, e.g. 
oxygen, nitrogen, iron, and chlorine, in- 
troduced during milling may also 
very detrimental. The properties the 
bonded carbide have been improved 
alloying the nickel cobalt binder with 
molybdenum, aluminum, and chromium, 
but the impact strength still very low. 
expected that improved fabrication 
methods, e.g, extrusion, will improve the 
mechanical properties. Other intermetal- 
lic materials that may have useful prop- 
erties are borides, nitrides, and alumi- 
these are described. For extremely high- 
temperature applications, e.g. rockets 
and ram jets, graphite being consid- 
ered.—MA. 9319 


EQUIPMENT 


7.1 Engines, Bearings and 
Turbines 


7.1, 4.2.3 

Problems Raised the Combustion 
Heavy Fuels Gas Turbines. (In 
French). Revue universelle 
mines, 10, Ser. No. 12, 715-724 (1954) 
Dec. 

Deposit formation; corrosion steels 
under the effect ashes containing 
vanadium; remedies, Photographs, dia- 
grams, graph, table—BTR. 9382 


Protection Aircraft Piston Engines 
Against Corrosion During Storage. 
Shell Aviation News, No. 195, 
19-22 (1954) Sept. 

Causes corrosion, methods pre- 
vention, external (protective oils, fluids, 
vapor phase inhibitors) internal 
(static, dynamic inhibition, flyaway oils) 
protection, oil specifications and methods 
engine testing and note Thornton 
Petter engine corrosion test are given.— 
INCO. 9688 


7.1, 8.9.4, 4.2.3 

Coal-Burning Gas Turbine. 
198, 370-372 (1954) Sept. 10. 

Review current performance test 
installation Locomotive Development 
Committee Bituminous Coal Research, 
Inc., New York, the Allis-Chalmers 
4250 h.p. gas turbine power plant, de- 
signed for locomotives and which has 
now operated for more than 2000 hours 
with direct-fired coal burning. Charac- 
teristics coal used, coal preparation 
and coal pump are given. First 178 hours’ 
operation gave damage blading 
due erosion; ash particles less than 
microns. Serious erosion when coarser 
ash reached turbine followed develop- 
ment leak ash separator. Improved 
designs ash separators and perform- 
ance these are given. Relatively small 


diameter separator body now used 
permits application more freely 
able Incoloy instead Inconel 
originally. 34-in. thick Incoloy was 
for first in. each separator tube, 
mainder being Type Research 
was sponsored Armour establish 
new methods detecting whether 
sive ash was being admitted turbine: 
two methods developed were based 
utilizing change electrical 
ance sample exposed erosion and 
use irradiated S-590, containing 
Co”. Methods and results 
Compositions materials are 
—INCO. 9203 


7.4 Heat Exchangers 


7.4.2, 6.3.6 

Corrosion Copper and Copper Alloy 
Tubes. THompson. Paper, 1954 
Mtg., Australian Inst. Metals, June 
1954, 23-31; Australasian Engr., 1954, 
48-56; disc., 56-59, Oct. 

Discusses corrosion condenser and 
heat-exchanger tubes light modern 
theory including oxygen ionization, cupric- 
ion corrosion, effects ashes, carbon 
deposits, chlorides, sulfates, sulfides, in- 
ternal stress, and high rate water flow, 
dezincification, film formation, impinge- 
ment corrosion, stress corrosion, corro- 
sion fatigue, bacterial corrosion, and season 
cracking. Diagrams, micrographs, photo- 
graphs, 9395 


7.4.2, 6.4.2, 4.6.4 
Heat Exchanger Tubes. 
1954, pp. Aluminum Co. America, 
Alcoa Building, Pittsburgh 19, Penn. 
Types aluminum alloy heat exchanger 
tubes; effect cooling waters; applica- 
tions the petroleum and chemical in- 
dustries; heat transfer and fluid flow 
characteristics; specifications and data 
for Alcoa aluminum alloy heat exchanger 
tubes.—BNF. 9342 


7.6 Unit Process Equipment 


7.6.4 

Problems Related Corrosion 
tomatic Gas-Fired Galvanized Steel Hot 
Water Storage Tanks. 
Memorandum prepared for Am. Gas 
Tech. Advisory Group for Domestic Gas 
Water Heating Research, June, 1951. 
Gas Assoc., Research Report No. 
1954, 50-52. 

waters containing large amounts dis 
solved salts, can reduced treatment 
water with sufficiently high 
tions silicates soluble polyphosphates 
protection. Special type galvanic 
sion results from fact that water rela- 
dioxide corrosive copper and, after 
flowing through brass 
may contain dissolved copper 
cause increased corrosion rate 
vanized tank. Reversal potential 
tween zinc and iron occurs 
waters when they are heated 150°F 
higher. Since copper and brass are elec: 
tronegative steel, accelerated 
will occur whenever either 
directly tank. Bacterial corrosion, 
perature, water composition, and 
tity daily flow dissolved 
containing water are other factors 
encing corrosion hot water 
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for better pipeline performance 
get the best pipeline protection 


KONTOL 


CORROSION PREVENTIVE 


Kontol corrosion preventive pro- 
tects pipe lines against internal cor- 
rosion, fouling and scaling. also 
very effective the maintenance 
high factor. Kontol pre- 
ventive organic, semi-polar 
liquid and harmless the quality 
specifications finished products. 
Kontol meets military specifica- 
tions approved rust and corro- 
sion inhibitor for use jet fuels and 
automotive gasoline. Kontol pro- 
vides effective initial treatment 
ratio one half gallon thou- 
sand barrels; after the initial treat- 
ment, continuing protection usually 
obtained one quart per thou- 
sand barrel ratio. 


Your Tretolite service engineer will 
give you complete information. 


TRETOLITE COMPANY 


DIVISION PETROLITE 
CORPORATION 


369 Marshall Avenue, Saint Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


Petrolite Ltd., 120 Moorgate, London EC2, England 


CHEMICALS AND SERVICES FOR THE PETROLEUM INDUSTRY 


DEMULSIFYING, DESALTING, CORROSION PREVENTING, WATER DE-OILING, 
PARAFFIN REMOVAL, SCALE PREVENTING, PRODUCTION STIMULATING 
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7.6.4, 3.5.8 

Investigation Cracking Stainless 
Steel Auxiliary Boilers for 421 
Class Mine Sweepers, LEE WILLIAMs. 
Naval Engineering Experiment Station, 
Annapolis, EES-040038F (3), April 
1954, pp. 

three low-pressure stainless 
steel boilers were examined after having 
been steamed approximately 1,000 hours. 
All the boilers had developed stress- 
corrosion cracks. The cracks originated 
from the waterside crevices near 
welds. The problem was discussed re- 


lation stress-corrosion data obtained 


another Station investigation. (auth). 
—NSA. 9458 


7.6.4, 3.5.8, 3.7.3 

Investigation Cracking Silicon 
Bronze Auxiliary Boiler for 421 
Class Mine Sweepers. WILLIAMs. 
Naval Engineering Experiment Station, 
Annapolis, EES-040038F (8), Oct. 15, 
1954, pp. 

This report the fourth series 
dealing with the problem cracking 
auxiliary boilers for nonmagnetic mine 
sweepers, covers destructive exami- 
made silicon bronze except for copper 
tubes. This boiler had leaked after 2,042 
hours operation. The rolled tube joints 
were good condition, and the few joint 
leaks were attributed relaxation the 
copper tubes. The leaks the fire tube- 
header welds were caused weld 
cracking from the fireside, and progres- 
sion the cracks from thermal stresses 
during operation. The shell leaks were 
caused waterside stress-corrosion near 
welds. The boiler had not been stress 
relieved after fabrication. 

9475 
7.6.4, 3.6.2, 3.7.3, 3.5.8 

Investigation Cracking Stainless 
Steel Auxiliary Boilers for 421 Class 
Mine Sweepers. Naval 
Engineering Experiment Station, Annapo- 
lis, EES-040038F (6), Aug. 1954, pp. 

This the second report series 
dealing with the problem cracking 
stainless steel auxiliary boilers for non- 
magnetic mine sweepers. Inspection 
several boilers and laboratory corro- 
sion specimens tested high tempera- 
ture water are discussed. The work 
confirms previous observations regarding 
the susceptibility stainless steel 
stress-corrosion cracking boiler water 
environments practical interest. The 
most critical zones are those which 
waterside crevices exist near welded 
joints. The problem has not yet been 
solved, but steps are being taken along 
three lines: redesign joints elim- 
inate crevices; development special 
boiler water treatments; and, the use 
nonmagnetic constructional materials other 
than stainless steel, 9477 


7.6.8, 5.8.2 

Organic Corrosion Inhibitors for Dis- 
tillation Units. Tourrer. Paper, Assoc. 
Francaise Tech. Petr., Equipment and De- 
sign Sect. May 13, 1954; Bull. 
Assoc. Francaise Techniciens Petrole, 
No. 106, 317-321 (1954) July 31. 

The use organic inhibitors com- 
bat corrosion the upper sections 
fractionating towers reviewed briefly. 
preferred inhibitor consists polar 
group attached hydrocarbon-soluble 
radical and forms monomolecular film 
the metal. The material, concen- 
trated form, injected continuously into 
the gasoline reflux line near the point 
withdrawal from the tower. 9396 
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7.7 Electrical, Telephone and 
Radio 


7.7 

Influence Electrical Current 
Contact Between Metals. 
respondence (Supplement Research), 
No. 10, (1954) Oct. 

Short duration current pulses suffi- 
cient intensity cause softening as- 
perities were applied and the effect 
the construction resistance, mechanical 
strength and microstructure determined, 
using gold blocks avoid oxide films.— 
9500 


7.7, 6.4.2 

Television Aerials and Frequency 
Modulation. (In Italian). 23, 
No. 297-327 (1954) May. 

The article provides builders 
light-metal aerials with the necessary in- 
formation about aluminum alloys, their 
important mechanical and electrical char- 
acteristics and their performance out- 
side use. Standard types aerials are 
described. The composition alloys 
used for aerials outlined 
table. Mechanical characteristics light 
alloy pipes, compared table, help 
the constructor choose the material 
suitable for his special purpose. The 
depend their geometric dimensions. 
For economical aerials Aluman and Per- 
aluman 15, and Anticorodal are most 
widely used. For increased mechanical 
resistance without losing corrosion re- 
sistance salt industrial atmospheres, 
indicating the physical qualities, shows 
that the elastic modulus for all these 
alloys remains about 7,000 kg/sq 
and that the electric resistance 
ciently low. Therefore aluminum alloys 
present excellent material for high 
radio-frequency aerial construction. An- 
odizing not advisable because the 
anodic layer influences the surface resist- 
ance, Directions are given for bending, 
welding, brazing, etc. The article fol- 
lowed series tables giving con- 
structional and electro-technical details 
for different types short-wave 


7.7, 6.4.2, 2.2.2 

Service Experience the Effect 
Corrosion Steel-Cored Aluminium 
Overhead-Line Conductors. Forrest 
AND Inst. Elect. Eng. Pre- 
print 1954, pp.; Proc. Inst. Elec. 
Engrs., 101, Pt. (Power Eng.), No. 81, 
271-290 (1954) June; see also: Engineer, 
197, No. 5114, 170-171 (1954) Jan. 29; 
Engineering, 177, No. 4593, 183 (1954) 
Feb. 

account given experimental 
work done during the past years 
determine the effects atmospheric cor- 
rosion steel-cored aluminum 
overhead-conductors the Grid system. 
Details are given the methods em- 
ployed for assessing corrosion, these 
consisting mechanical techniques, 
electrical methods, determination the 
weight loss, and measurements the 
depth pitting and the reduction 
cross-section. The results the investi- 
gations cover the periods 1934-49 and 
1949 date. The results for the latter 
period are based comprehensive 
survey the condition the conduc- 
tors throughout the country, and cover 
reasonably long period service. The 
average rate deterioration, based 
the reduction mechanical strength, 


The average service life the 
25-30 years. The types COrrosion 
experienced are discussed some 
examples being given the very 
corrosive attack experienced some jp. 
dustrial areas which there was yery 
little attack the steel core. 
area corrosion took the form bulges 
swellings between the steel core 
the aluminum strands. The mechanism 
types discussed and account 
the factors that appear cause 
tions the corrosion conductors 
equal age. possible that the electro. 
static effect the voltage the cop. 
ductors causes the attraction 
particles, and thus accelerates the 
sion the outer conductors. The 
able properties protective materials are 
listed and the results tests 
tive greases given. Some information 
presented the probable value 
mogeneous 
but there some doubt about the 


Corrosion Control Underground 
Power Cables New York. 
MAN. Paper before Am. Inst. Elec. 
Winter Gen. Mtg., New York, 
Trans. Am. Inst. Elec. Engrs. (Power Ap- 
paratus Systems), 73, Pt. No. 13, 
745-760 (1954) Aug.; Elec. Eng., 73, 
450 (1954) May. 

Discusses methods 
corrosive areas, rate corrosion, 
electrolysis surveys and tests. Cable 
sheaths and pipes are protected 
thodic protection, and coatings such 
neoprene lead cable sheaths, petro- 
leum grease during installation and 
mastic coating steel 

6! 


7.8 Wires and Cables— 
non-electrical 


7.8, 2.2.2 

Report (A.S.T.M.) Sub-Committee 
Atmosphere Exposure Tests 
Wire and Wire Products (Covering 195i 
Soc. Testing Materials Preprint No. 
18-22 (1954). 

Tables summarizing the appearance 
wire, chain-link fencing, etc., 
locations after seventeen years’ 
are 


7.8, 5.3.4 
Composite Wires 
Ann. Conv., Detroit, November 
Wire Wire Products, 29, No. 11, 
1326, 1362-1368 (1954) 
Electroplated composite materials have 
many advantages including uniform 
ing, well bonded coating, combined 
erties several metals, corrosion resis 
ance, good workability and 
for scarce materials. Discussion 
tinuous electroplating wire includes 
equipment, surface preparation, 
process, nickel bath, base material, 
coating prior reduction. 
bricants and dies are discussed. 
sections nickel steel may 
with dry soaps. Intermediate sizes 
in) are reduced using fluid 
compounds. Nickel-plated steel 
duced percent each pass while 
copper gives best results with per 
cent reductions, Nickel low 
steel heat treated 1350-1400°F 
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-only fraction the size custom 
built units comparable capacity 


The new Cyclonaire, though only fraction the size, 
offers more fume removal capacity per dollar cost than 
any custom-built unit comparable capacity. The first 
complete “packaged” fume washer, made 

four standard models with capacities ranging from 

750 c.f.m. 6,500 c.f.m. (Larger sizes special order. 
Outside dimensions range from 20” o.d. 8’9” high 
48” 14’7” high. Power requirements are low, and 
the compact design permits placing almost anywhere the 
plant. will handle most corrosive gases normally 
encountered fume scrubbing operations, with removal 

many gases (of concentration less) 

99.9% effective. 


operation the Cyclonaire wet bed 

and the secret its high efficiency the bed Intalox 
Saddles with which packed. Intalox Saddles provide 

greater randomness packing and more contact 

surface area water and fumes hence more thorough 
scrubbing action than any other industrial 

tower packing, volume for volume. 


The Cyclonaire constructed steel flanged you have fume, dust mist 
sections which are easily assembled few hours 
disassembled and relocated comparably short time. 
Inner surfaces are protected from corrosion 

3/32” thick Tygon sheet lining. Outer surfaces are protected 

with Tygon “ATD” Hot Spray Corrosion-Resistant Paint. 


: ; 


MEN DIVISIO 

Send for FW-4. Get the complete 
this more efficient yet less ex- 

pensive, space saving method fume 
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sure ductility nickel. Graph for esti- 
mating nickel steel base 


9377 


7.10 Other 


7.10, 6.3.6, 5.3.2 

Further Tests the Stability Ana- 
lytical Weights Chemical Laborato- 
Appl. Physics, No. 11, 382-386 (1954) 
Nov. 

Continuation previous work 
126 (1951)] the stability the 
mass analytical weights exposed 
the atmosphere chemical laboratories. 
Work has been extended brass weights 
electroplated with the normal thicknesses 
and 65:35 tin-nickel alloy. 
The appearance the coating was 
the best, and was comparable with that 
weights highly polished stainless 
steel except under the severest condi- 
tions. All alloy-coated 
weights showed about the same mass- 
stability good-quality commercial 
weights austenitic stainless steels and 
rhodium-plated brass weights. The tin- 
nickel alloy plating does not possess any 
undesirable magnetic properties. high- 
corrosive atmospheres, non-magnetic 
nickel-chromium coating little less re- 
sistant than the others. the small sheet- 
metal weights tested, those made 
austenitic stainless steel were definitely 
the best, followed, order merit, 
weights zirconium, tantalum, alumi- 
num, and titanium. pointed out that 
weights having tin-nickel coating 
nominal thickness the actual 
thickness coating diminished from 


INDUSTRIES 
8.3 Group 


3.7.3, 6.2.3, 6.2.4 

Effects Methods Manufacture 
and Steel Specifications the Service 
Dept. Agriculture. Agr. Eng., 35, No. 
91-94, (1954) Feb. 

Effects hardness, method rolling 
steel, type edge, types steel (SAE 
1080 and 6160 were used), method form- 
ing notches disks, and type mounting 
are discussed. Laboratory wear tests 
SAE 6160 and SAE 1080 steels show that 
the weight loss for both types steels 
tended decrease with hardness. Study 
indicates that manufacturers disks 
should, possible, increase the carbon con- 
tent their carbon steel disks SAE 
1085 SAE 1090 and heat-treat obtain 
hardness the range 42-44 the 
Rockwell scale. Cross rolling the steel 
definitely increased impact and fatigue re- 


sistance. Illustrations. references.— 
INCO. 9465 
8.4 Group 

8.4.3 


Corrosion the Petroleum Industry. 
Petroleum 17; Nos. 11, 
12; 407-410, 440-442 (1954); 18, No. 
12-14 (1955). 

Corrosion problems the two main 
types refinery processes are surveyed: 
those arising the distillation and 
cracking petroleum, and those result- 
ing from the use chemicals either for 
the refining petroleum products for 
the synthesis hydrocarbons. distilla- 
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CORROSION 


tion and cracking operations both low- 
temperature electrolytic corrosion and high- 
temperature corrosion are encountered. 
Part the materials used for pipe-still 
heaters, fractionators, reactors, and con- 
densing equipment are described and 
Part those catalytic crackers. The 
acid and phosphoric acid are used for 
treating petroleum products are then con- 
sidered. Part III equipment for han- 
dling hydrofluoric acid and aluminum 
chloride isomerization processes, and 
solvent refining reagents including 
fural, phenol, chlorinated solvents, and sul- 
fur dioxide, described and the corrosion- 
resistance storage equipment discussed. 


—MA. 9677 


8.4.3 

Acidizing. Dowell, Inc. 
Petroleum Engr., 1954, B-55, July. 

Inhibited acid has been used successfully 
for years valuable tool oil and 
gas well treating. This article presents 
history this process from its early 
beginnings the present highly de- 
veloped, new and improved techniques. 


—VISCO. 9378 


8.4.3, 4.4.7 

Something Has Been Added: Thirty 
Years’ Progress the Improvement 
Fuels and Lubricants the Use 
No. 198, 51-56 (1954). 

Refers anti-rust additives and also 
the magnitude corrosion problems 
the oil industry during production, 
refining, storage, and 
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8.4.3, 4.4.3, 4.4.8, 5.8.2 

Corrosion and Deterioration 
Glycol and Glycol-Amine 
before Am. Chem. Soc., Div. Petrol. 
Chem., 124th Mtg. Chicago. Ind. and Eng. 
Chem., 46, No. 11, 2407-2416 (1954) Nov. 

Experiments clarifying chemical fac- 
tors affecting vapor-condensate corro- 
sion steel equipment aqueous di- 
ethylene glycol and glycol and glycol- 
amine solutions industrial processes 
which they are used dehumidifying 
agents. Corrosion determined 
means series reflux tests. Vapor- 
condensate corrosion rate over diethyl- 
ene glycol-water solutions dependent 
the vicinity appear uniformly 
noncorrosive), and the presence 
oxygen and the absence buffer 
antioxidant additives, the glycol sub- 
ject autoxidation elevated tempera- 
tures produce acids. Mineral buffers 
such potassium mono hydrogen or- 
thophosphate and amine additives such 
monoethanolamine will inhibit corro- 
sion. The highest rates corrosive 
attack glycol-amine gas-treating solu- 
tions are observed atmospheres 
mixed carbon dioxide, hydrogen sulfide, 
and oxygen. The corrosion aluminum 
since aluminum alloys have been substi- 
tuted for steel certain portions heat 
exchangers and stripping stills some 
manufacturers. The effects number 
solvent additives the corrosion 
aluminum 
tions are tabulated. The least polar addi- 
(tetraethylene glycol, dimethyl 
ether and dioxane) afford the lowest 
rates corrosion. Solution deteriora- 
tion and solution viscosity are discussed. 
Graphs, tables, 
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8.4.5 

Liquid Metal Fuel Reactor (LMFR) 
Processing Loops. Part Design, 
struction, and Corrosion 
RASEMAN AND WEISMAN, 
Brookhaven National Lab. Atomic 
Energy Comm. Pubn., BNL-322, June 
1954, pp. 

Experiments with 
circulation loops are described. Two 
the loops were used for isothermal 
stainless steel container 
gether with independent evaluations 
various fuel handling 
tion procedures. The third loop was used 
determine mass transfer effects 
uranium-bismuth stainless steel under 
nonisothermal The design 
the three loops described detail, 
and several examples corrosion and 
plugging are discussed. 
ance characteristics associated loop 
instrumentation are given, 
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8.5 Group 


8.5.3 

Deposits Green Liquor and Causti- 
cizing Systems—A Contribution the 
West Coast Alkaline Pulping 
mittee. Brown. Paper before Can, 
Pulp Paper Assoc., Tech. Sec., Victoria, 
C., June 14-17, 1954. Pulp Paper Can, 
55, No. 134-136 (1954) July. 

Nature and magnitude, analysis, possible 
causes and corrective measures for 
deposits green liquor systems. Lines 
between classifier and first causticizer, and 
between white liquor clarifier underflow 
and mud washer, appear focal points 
liming. Use stainless steel and/or 
concrete proved effective counter- 
measure against 9287 
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8.8.1 

Corrosion Chemical Plant. 
Ross. Chem. Age, 71, 655-659 (1954) 
Sept. 25. 

Attack acid solutions; film growth. 


Electric potential metal 
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8.9.5 
Shipbuilder Looks Corrosion, 
Bethlehem Shipbuilding Co. Paper 
before NACE, Greater Boston Sect.; 
iner, Nos. 10, 11, 12; 17-19; 
56-58; 24-28 (1954) Oct., Nov., 
also Paper, Soc. NAME, Northern 
fornia Section; Brit. Shipbuilding Res 
Assoc., No. 296-297 
The author considers 
three sections. First dealing with 
sion rates, considers 
practice, composition shipbuilding 
and its method working, water 
and the corrosive and protective effects 
galvanic currents. Secondly deals 
cathodic protection more detail and 
gests how the hull may considered 
large anode for the protection the 
propeller. The relation 
paints relation galvanic effects 
cussed. essential insulate the 
fouling paint from the hull 
anti-corrosive paint. the third section 
the applications corrosion 
shipbuilding problems the main 
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951 METAL PRIMER-YELLOW 


This famous primer stops corrosion exterior and interior 
metal surfaces, including aluminum. That’s because 46% 
the pigment content ZINC alkyd, phenolic 
resins and tung oil are combined, providing water resistance 
and adhesion prevent corrosive elements from contacting 
metal surfaces. 

The result better adhesion ferrous metals, aluminum 
and aluminum alloys (not recommended for galvanized 
metal). forms perfect base for finish coats—can used 
the finish coat, itself. 

951 Metal Primer- Yellow deposits high dry film thicknesses 
(1.3-1.4 mils per coat 500 sq. ft. per gallon) and highly 
efficient where metal painted surfaces are subjected very 
damp, wet and foggy conditions. 

Write today your letterhead for information the 
complete line Valdura special primers for each specific 
purpose and condition. 


VALDURA PAINT DIVISION 


AMERICAN-MARIETTA CO. 
101 Ontario St., Chicago 11, 


Research the key 
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Zinc-coated Tubing the 


CONTI 


UOUS 


GALVANIZING 


upper right: Galvanized sheet passes continuous rib- 
bon through forming mill. 


lower right: Excess weld metal spirals off formed tubing 
after seam butt-welded. Nodulizing gun under oper- 
ator’s left hand then applies zinc coat over seam weld, 
following which tubing cooled and sheared desired 
Photos courtesy Welded Tube Company 
America, Phila., Pa. 


Here another application zinc-coated steel 
made possible the continuous galvanizing process. 
This method not only bonds the zinc much more 
tightly than conventional hot-dipping, but makes the 
zinc-coated steel available long coils from which 
the tubing formed. Even the welded and recoated 
seam smooth that only close inspection will 
reveal it. 


Since the strength-to-weight ratio tubular 
shape far higher than that any other structural 


form available, this new lightweight—and low-cost— 
galvanized tubing natural for countless applica- 
tions. Rust-proofed inside and out the protective 
zinc coating, has already improved many products, 
and one the reasons why the consumption 
galvanized sheet steel has increased tremendously. 


Galvanized tubing available squares, rec- 
tangulars, hexagons, octagons and special shapes. 
Typical uses: antenna masts, clothes poles, fence posts, 
guard rails, playground equipment, etc. 


JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17, 


HIGH GRADE 
INTERMEDIATE 
PRIME WESTERN 
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Barrett Protective Coatings wrap your 
pipe protection problem lowest cost. Barrett 
Primer, Coal-Tar and Pipeline Felt 
have outstanding records many successful 
years service all kinds soil. They 

are quality products that enable you 
show greater actual savings through long 
pipe life and reduced maintenance costs. 

The assistance the Barrett Technical 
Service Group assures you lowest-on- 
the-job costs. Write for information. 


Experienced applicators Barrett 
materials are available for field 


special work throughout the country. 


CHEMICAL 
PROGRESS 
WEEK-APRIL 23-28 


PROTECTIVE COATINGS 


BARRETT DIVISION, Allied Chemical 
Dye Corporation, Rector Street, New 
York Canada: The Barrett Company, 
Ltd., 5551 St. Hubert Street, Montreal, 
OVER 100 YEARS OF EXPERIENCE 


: 
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Control Correct Design 


Unique Editorial Material 


Eighty-six articles the 1955 CORROSION Technical Section appeared CORROSION 
only! others only three were published another United States magazine. This 559. 
page technical section was bolstered reports the NACE Technical Committee 
Activities Section and hundreds pages abstracts and news items. This outstanding 
editorial accomplishment included the work more than 230 authors, all experienced 
corrosion workers. 


Paid-In-Advance 


Over 90% CORROSION’S readers have renewed memberships NACE subscriptions 
every year for the past six years. These renewals are the rate $10 and $11 
cash-in-advance the publisher, with discount, premium inducement any kind 
except the merits NACE and CORROSION. reader paying for CORROSION under 
these conditions proves beyond all question his real, personal interest the 


Every Advertising Page 


CORROSION averages about 66% editorial material, This the best incentive keep 
readers turning pages they can read all the advertising. CORROSION intends print 
everything possible about corrosion and leave out the rest. This saves the time 
and makes better magazine. There’s material CORROSION. 


get right down the facts 


Find out who reads CORROSION and where without being detective! Easy- 
to-read and understand tables tell you the facts you want know without 
forcing you dig through mess indefinite generalities. CORROSION 
prints the facts YOU can MAKE YOUR OWN DECISION its merits. 
Why satisfied with less? 


Ask you our Media They give true 
picture the best medium available reach corrosion 
workers. 


Houston Texas 
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DURIRON® 
ANODES 


For superior protection underground structures 


a 


This 
Committee 
utstanding 
xperienced 
bscriptions 
any kind 
ION under 
magazine, 
This actual installation graphically demonstrates Duriron anodes, bare with backfill, resist all cur- 
Duriron’s ease installation and economy factors. rent densities common ground bed applications. 
Twenty Duriron Anodes were installed protect Duriron resists all Care required only when 
line creek bed area where sandy soil operating high current densities high chloride 
time Prevented backfilling. These anodes were jetted into areas. 
place the vertical position using high velocity 
stream water, and were placed with the top has dense structure. Will not absorb mois- 


ture gases causing breakdown. High weight factor 


the anodes feet below the surface. Each anode 
gives longer life per anode size. 


was position within seconds. 


The group anodes produced average Duriron has good electrical conductivity. Minimizes 
amps volts with tendency gas block. heavy current discharge near connection for uniform 
Actually, the bed resistance has decreased since the 
original installation. There was considerable cost- Duriron mechanically strong. Metal-to-metal con- 
saving the elimination carbonaceous backfill. tact avoids loss protection due poor connection. 
true 


sion 


ding 
xas 


superior protection underground structures ANODES 


Here’s Proof that COAL TAR Coatings Last Far Longer, 
Cost Far Less the Long Run! 


pipeline was laid many years ago. But 
when was unearthed for inspection, 
showed sign failure deterioration— 
thanks its coal tar coating, the most dependable 
material ever developed for commercial pipeline 
protection. 

Other materials come and go, but only coal 
tar coatings continue offer such concrete, 
time-tested proof their unique ability resist 
soil stress and water absorption. 

Why risk the chance costly failures with 


PITT CHEM®TAR BASE COATINGS 


Standard Modified Grade 
Cold Applied Tar Base Coatings 


“economy” coatings? Specify Pitt Chem Coal Tar 
Coatings and economical, long-lasting 
protection. For Pitt Chem Coal Tar Coatings are 
manufactured rigid published specifications 
give you assured protection with every drum. 
How can help you? Send the details your 
coating problem. 


wsw 6015 
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